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FROM THE EDITORS 
We bring this new lead page, which will come with succeeding issues of 
the Journal, with introductions of the resident editorial staff. 
DUANE ISELY, Editor. B.A. cum laude, Botany, University of Arkan-
sas (1938) ; Ph.D., Botany, Cornell University (1942). Iowa State University 
1944-present. He is a botanist-biologist with both ivory tower and agricultural 
orientation. Areas of responsibility over the years have included seed technol-
ogy, weed science, plants and civilization, history of biology, and plant taxon-
omy. His major scholarly effort at present is a summary of United States 
Leguminosae. He has had prior editorial experience with three disciplinary 
journals in biology and agriculture. He is a vigorous amateur pianist of sorts. 
KENNETH G. MADISON, Associate Editor. A.B., History, University 
of Illinois (1962); Ph.D., History, University of Illinois (1968). Iowa State 
University 1967-present. He teaches courses in medieval, renaissance, and 
English history. His research interests center upon medieval social elites-
particularly the landed aristocracy of England in the later middle ages. Recently 
this research has been concentrated on the political aspects of transference of 
power from the monarchy to individual noblemen in the early 1450s and in 
1483. 
PAUL N. HINZ, Associate Editor. B.S. , Wood Science, Pennsylvania 
State University (1957); Ph.D., Statistics, University of Wisconsin (1967). 
Iowa State University 1968-present. He is a half-time statistical consultant 
for the Agricultural Experiment Station and teaches half-time. The teaching 
includes statistical methods, experimental design, and multivari~te analysis. 
Research interests are in statistical methods, including data transformations, 
multivariate methods, and robustness of non-additivity tests. He recovers 
through camping, canoeing, and fishing. 
CHRISTINE V. McDANIEL, Composer-Assistant Editor. Besides doing 
in-house composition of the Journal, she helps writers in details of consistency, 
format, and table assembly. She is a keen proofreader and the adrenalin of the 
Journal. 
We will introduce the off-campus subject matter associate editors 
and subject matter consultants next issue. 
* * * * * 
The IOWA STATE JOURNAL OF RESEARCH was established in 1926 
by the famed bacteriologist R. E. Buchanan as the IOWA STATE COLLEGE 
JOURNAL OF SCIENCE. Because of its avowed function as a facility for all 
faculty, it continues as a multidisciplinary journal. Among the several ways that 
it serves the faculty and the University, the following are most important: 
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(1) It provides economic publication, $10 a page. The cost of page 
charges in many disciplinary journals is presently prohibitive in specialties that 
are poorly grant-funded. 
(2) It provides prompt publication. Some disciplines, i.e., history, have 
too few journals, and the publication of even the most worthy papers is com-
monly a slow and ''ify'' prospect, often taking years. 
(3) The Journal publishes papers that are primarily of regional nature. 
Disciplinary journals common~y reject such manuscripts not because of their 
inferior quality but because of their parochial thrust. 
(4) The Journal publishes longer descriptive papers (e.g., in systematic 
biology) which by their nature cannot be reduced to short summaries. Such 
contributions may exceed page length requirements of disciplinary journals or 
may prove too expensive for supporting funds. 
(5) The Journal publishes scholarly critical review papers which are 
commonly not acceptable in disciplinary journals where priority is given to 
new research. 
The present output of published information is such that careful, 
discerning reviews are increasingly important and useful to the researcher. 
This fact is witnessed by the increased frequency of symposia on specialized 
topics. 
The Journal solicits critical essays which analyze special topics or 
which review recent (or historical) progress within specific topical or dis-
ciplinary arenas. 
* * * * * 
Although authorship in the Journal has been primarily that of Iowa 
State University faculty and its students, a few high quality papers by out-
side authors have been welcomed. The Journal continues to be open for schol-
arly productions from authors anywhere; we would, indeed, like to expand 
the breadth of our authorship. While page charges for ISU faculty remain at 
$10 a page, production costs have risen· to about $30 a page, the difference 
between income generated and costs being subsidized by Iowa State Univer-
sity. It will be necessary for off-campus authors to pay their own way, specif-
ically, $30 a page. This cost, however, is considerably less than that of many 
disciplinary journals in science. 
* * * * * 
This issue of the Journal is novel in that it includes, in part, an histori-
cal glimpse of theses at Iowa State University. The unpublished bachelor's 
degree thesis (1894) of George Washington Carver is reproduced in full. Ex-
cerpts from the thesis of J. C. Arthur who received the first Master's degree 
(1878) at this institution are also included. 
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THE THESIS 
PLANTS AS MODIFIED BY MAN l 
George Washington Carver 
B.Agr. Thesis, Iowa State College, 1894 
Ever since science overthrew the idea of spontaneous generation and 
established beyond doubt that no organism could have existence without a 
parent cell, the scientific world received a thunderbolt which was to be means 
of its first great awakening. And as the message was heralded from one to 
another it aroused more careful investigation, stimulated advanced thought and 
opened up a new line of possibilities respecting the whole plant kingdom. 
Man did not grope as hitherto in the dark trusting to uncertainness but 
from a more scientific basis. This was the dawn of a new era. From now hence-
forth man was not simply to assist nature in producing endless varities, but be 
the actual progenitor of new creations. 
I need only refer you to the excellent work of L. Burbank of Santa 
Rosa, California, to substantiate this statement. It is a well known fact that 
plants kept on the same soil and subject to the same environment for a long 
time become lower in vitality and less valuable for economic uses; again, nature 
did not perfect her fruits and flowers to suit the fastidious taste of man but 
left this for him to do, and now he is exercising that right to a degree that was 
never dreamed of a few years ago. 
The casual observer regards us as usurping more privileges than belong 
to us, but not so, just as the Chemist takes original elements or compounds, 
breaks up their combination or combines them into various proportions to suit 
his purpose, so we are at liberty to do the same with our plants and without 
violating nature's laws in the least. However, nature refuses to indulge man 
only just so far in his modifications of both plants and animals as we find hy-
brids in either case as a rule are sterile. 
While a few have worked only from a standpoint of curiosity and the 
enrichment of science, the greatest work has been called forth from an econ-
omic standpoint. Extensive cultivation has taught to the horticulturist, farmer, 
and florist just how to secure larger returns from a particular soil and a given 
surface than heretofore; it has done even more than this. By carefully selecting, 
cross fertilizing and cultivation we have been able to double, triple and even 
quadruple desirable qualities we wish to perpetuate in our choice fruits and 
flowers. 
Man is simply nature's agent or employee to assist her in her work, 
hence the more careful and scientific the man is the more valuable he is as an 
aid to nature in carrying out her plans methodically, instead of at random as is 
the case when left to herself to perform the work. 
1 Edited by Duane Isely and Toby Fishbein, University Archivist. Although much 
has been written about George Washington Carver, one of Iowa State's more fa-
mous alumni, the University Archives at Iowa State contains unpublished in-
formation about his years in Ames, Iowa. A sample is presented without commen-
tary. The thesis is reproduced as written except for minor editing of punctuation. 
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Darwin gives a great many fitting illustrations of how nature does it, a 
few of which I will consider briefly. "In the first place, we find that nature 
distributes her plants in a way favorable to cross-fertilization" and not only 
does this mixing and crowding together of species do this, but it doubtless 
encourages the survival of the fittest. 
Nature seldom transplants her trees, rarely grafts and never buds. 
Upon examination of the roots of many of our forest trees we find a long 
straight tap root which goes directly downward, which of necessity must be 
broken if transplanted. This gives the plant a shock from which it never 
thoroughly revives, and if this be practiced from generation to generation the 
result will be a whole race of plants much lower in vitality than the original 
unmolested stock. Some of our most eminent horticulturists deem the art of 
budding and grafting a curse rather than a blessing to horticulture, owing to the 
use of uncongenial stock. While many of our fruits and shrubs will unite with a 
great variety of stock, they do not make congenial hosts; hence, a weak, short-
lived plant is the result; i.e., in commercial circles certain stocks are used, such 
as the Myrobolan for grafting the whole plum family upon; this is not a con-
genial stock for certain members of this group. 
A change in natural conditions tends to weaken our own plants. Man 
performs his work too suddenly, nature builds up her work slowly, man seeks 
to bring about the same results in one-half the time , and as a result we invari-
ably get a race of plants low in vitality, susceptible to the attach of fungus 
diseases and early decay. 
Another way of reducing vitality is by the growing of monstrosities. 
The highest ultimatum of the plant in a state of nature is to produce seed; 
much pulp to her is waste and nowhere do we find her expending her forces 
upon waste material. Man is just the opposite; he wants much pulp. Nature is 
ready to accomodate him in this but at the expense of some other function of 
the plant, usually the production of seed. 
Scientific research has taught us that everything in nature tends to 
strike an equilibrium ; hence we are at liberty to shift certain forces here and 
there or in a way combine certain forces but at the expense of the part from 
which these deductions were made. 
Experience has also taught us that the removal of trees from forestry 
conditions upon high, dry and arid regions is too sudden a change for them, 
and hence a weakening of the plant is the result. It will be of interest here to 
look at some of the morphological characters of seeds and their dissemination. 
Nature calls into service many agents to assist her in scattering her seed: the 
wind, the waters and various forms of animal life. Many seeds like the dande-
lion, lactuca, cottonwood, etc. have long plumose appendages that fit the 
seed for being buoyed up by the wind and carried long distances. Some are 
fitted for enduring salt water for many days; others are provided with hooks 
and barbs that cling to whatever object they may come in contact with and are 
in this way scattered far and near. Others still seem to require the action of the 
gastric juices of the stomach, and the only way that man has been in any degree 
successful in germinating such seed is to imitate the action of the stomach as 
nearly as possible. 
It is also well established that nature's plants are increased in size and 
vigor by varied environments. There are many other illustrations of interest 
that might be mentioned, but I trust these are enough to portray that thought 
PLANTS AS MODIFIED BY MAN 
George Washington Carver 
About 1895 
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The microscope given to George Washington Carver by 
Iowa State friends at the time of his departure for Tuskegee 
Institute where he spent the remainder of his life. 
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in view. Summarizing these few remarks we might add, "that nature's methods 
are favorable to natural crossing, natural selection and exact climatic adapta-
tion." 
In man's manipulation the one thing sought for is purity of stock in 
fruits and flowers abnormal in size which we can readily see is a violation to 
nature's laws and hence must be done at the expense of vitality; such plants 
will survive and do well for a few years, but finally will succumb to the inevit-
able, and then are compelled to go back to some primitive form for a starting 
point again. This explains why the seed and plant catalogues are flooded every 
year with new varities of sterling merit. 
Every farmer, horticulturist and florist should know the few simple 
facts concerning atavism, reversion and sports (not a serious task, however); 
then he would not only be able to work intelligently but could greatly prolong 
the life, size and the vigor of his choice fruits and flowers and possibly be able 
to build them up to a higher degree of perfection. 
Mr. Burbank, of California, is, doubtless, on the right trackto the great-
est revolution that horticulture has ever known; he has certainly unearthed 
many gems from the mysterious realms of nature, hitherto unknown. He has 
made a great number of successful crosses, a few of the most remarkable we 
append as follows: 
Peach X Almond 
Peach X Japanese plum 
Peach X Chickasaw plum 
Peach X Apricot 
Almond X Peach 
Almond X Japanese plum 
Apricot X Japanese plum 
Prunus japonica X Quince 
Chinese quince X Common quince 
Pyrus japonica X Chinese quince 
Japanese quince X Apple 
Chickasaw plum X Japanese plum 
Apricot X Peach 
Japanese plum X Peach 
Japanese plum X Chickasaw 
Myrobolan X Japanese plum 
Domestic X Wild goose plum 
Crab X Common apple 
Quince X Crab apple 
Quince X Apple 
Chinese quince X Apple 
Potato X Tomato 
Some of these crosses are very remarkable, as you see, and are doubtless new 
creations. 
One need not go to Europe, Asia, California and remote parts of the 
earth to find remarkable crosses and astonishing results, as our own College 
grounds furnish some very striking examples of what we have done and are 
doing in the way of evolution. This work has been in progress for a number of 
years, but owing to the difficulty under which much of the work has been 
performed, the results are as yet unknown. 
The work here on the ground has been promoted by two main objects: 
first, the development of the science from an illustrative standpoint, and, 
second, the possibility of building up a class of fruits and shrubs adapted to the 
soil and climate of the whole north and northwest which we are sadly in need 
of, owing to the ever increasing population and the growing demand for supe-
rior fruits and flowers. In this line of fruits some very interesting work has been 
done on the plum, of which I shall make a brief mention. 
Of the first group, tree No. 4 is a cross between the Desoto and the 
Japanese plum, the Desoto, of course, being the true American type. In leaf we 
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have neither the Japan nor the Americana but a combination of the two. The 
leaf is much thicker and closer in cell structure, with net veining on the upper 
surface like the Japan and the under surface like the Americana, serrations like 
neither. In bud it is like both, being double and triple. It evidently endures a 
drouth well as it has seemed to thrive during this most remarkable season on 
record during the civilized history of our country. Yell ow leaves begin to show 
early in September, indicating determinate growth (which is an indispensible 
requisite of a hardy plant of any description) showing, of course, that the 
elaboration of starch and ripening of the wood was complete. The shape of 
the tree is all that could be desired, being rather upright in habit with the limbs 
sufficiently spreading to ariate the fruit. The limbs are very strong and capable 
of supporting as much fruit as can hang upon them. The color of the bark is 
changed somewhat but resembles that of the Americana more than the Japan. 
Tree No. 3 of the same cross shows both Americana and Japan buds. 
The color and peculiar spotting of the bark is distinctly Japan. The leaves 
are fully one-third larger than those of Americana with serrations like the 
Japan texture, thick and leathery. Venation is the same as No. 4. The tree is 
good in habit, being very large and spreading and capable of supporting an 
immense quantity of fruit. One-half of the tree was split td the ground by a 
tornado that passed through the town June 17, and, notwithstanding this 
severe injury, fully five feet of new growth was made. The wound showed 
upwards of one-half inch of granulation, which goes to show that the tree 
possesses remarkable vigor and vitality. This tree has fruited twice (in 1893 
and 1894), producing a purely self-colored yellow fruit of a rather rich pur-
plish red on the sunny side. It carries a heavy bloom and is marked with a deep 
suture. In size it is as lArge as the Kelsey, free-stone, superior in flavor, and is 
considered a valuable plum. 
The next two which I will describe are interesting because here we have 
a crossing of species: viz. the Desoto and the Maquoketa. 
Tree No. 1, in general appearance is like the Desoto with double, single, 
and triple buds, leaves smaller than either but thick and of good substance, 
habit low and spreading wood like the Japan. 
Tree No. 2 of this cross has thick broad leaves serrated like the Japan, 
is upright in growth and shows but few triple buds, with wood like the Japan. 
It also shows a decided tendency to the early ripening of its wood. 
No. 3, in general appearance, is decidedly Maquoketa but has a leaf 
like neither. At a later date I hope to take all of these up more fully. 
The unquestionable hardiness of Rosa rugosa in connection with its 
beautiful foliage has prompted some very elaborate work with it here upon the 
College grounds. Pollen was used from our best cultivated roses in the East, the 
aim being to secure a class of roses equal in form, beauty and fragrance to those 
of our best Eastern varieties in leaf, color of stems, size and vigor. Of those 
that have flowered, some have come semi-double, delightfully fragrant and of 
a pleasing shade of color. Among those that have come single, some are very 
desirable in color. A few mildew, badly showing their weakness of constitution 
and inadaptability to this latitude. 
Much careful work has been done with the geranium, of which I will 
speak only in a general way as the work is by no means complete. Of a truth 
this can be said that they are more floriferous, larger flowers, more of them, 
purer in color, tints and shade, larger, more robust and beautiful foliage, 
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both in the house and in the border. The increase in vigor is quite notice-
able, even to the casual observer. 
Some rare and interesting crosses have been made between Amaryllis 
J ohnsonii and A. Defiance, also the beautiful fairy lily Zephyranthes ata-
moska and J ohnsonii. These are rare crosses and much is expected of them. 
Some promising crosses have been made between Abutillon Golden-bell and 
A. Eclipse. Also much work on the Calla Lily, the aim being to increase the 
size of the flowers by in and inbreeding and selection. 
We also have nine seedling plants produced from a cross made between 
our best double white geranium and one of our new brilliant scarlets, but for 
some unaccountable reason three flowers came on the same head that were 
quite rich salmon pink. The cross was made with the above results. Some 
crosses have been made between Nicotiana tabaccum and N. affinis with 
wonderful results, which I will be pleased to mention in detail later. One new 
border plant has been added to the list of encouraging and carefully selected 
sports of Mad. Saleori geranium. Three new chrysanthemums of merit have 
been added to the list, and several others show promise. The department has 
made a great number of crosses between our cultivated strawberries and the 
Manatoba wild one that present an almost endless variety of modifications, 
which I will describe later. Also much systematic work on the apple, pear, and 
grape has been done, but desire to give them future notice. 
In regard to what has been done, one need only refer to the many 
excellent books and periodicals on this subject. Of what we may do is of much 
deeper interest to us. With the light that our past and present experience has 
given, the wide range of possibilities are beginning to dawn upon us. Horti-
culture has, indeed, a broad foundation upon which to build a mighty struc-
ture. The agents to aid him in his work are, in brief, these: 
1.. A change in environment 
2. Cross fertilization 
3. Cultivation 
4. In and inbreeding and selection 
No. 4 is by no means of minor importance, since the scientists have 
established beyond question that not only such a thing exists in the plant 
kingdom as heredity but that it is very characteristic. Vegetable pathologists 
recognize the fact that certain diseases can be transmitted from one plant to 
another, as in the case of the frenching and bleaching of leaves. Its first appear-
ance, to be sure, is a sport, but by selection, budding and grafting, the type can 
be fixed so that it will reproduce itself with unerring certainty. Some of them 
have been so well fixed as to come fairly true from seed, and this is likewise 
true of all characteristics. 
With these few milestones to guide us in our course, dare we not pre-
dict that the day is not far distant when man's workshop need no longer be 
chaos, but will be able to use the tools nature has placed before him from a 
purely scientific basis, free from all conjecture? 
Why should not the horticulturist know just how to build up size, 
flavor, vigor and hardiness in his fruits and shrubs, and the florist know just 
how to proceed to unite, blend and perfect the color of his flowers, producing 
not only harmony but a glorious symphony of nature's daintiest tints and 
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shades, with just as much certainty as the artist mixes his pigments upon the 
palette, and the novice go on with his new creations until nature refuses to 
indulge him longer? 
* * * * * 
CARVER AT IOWA STATE 2 
In 1890 George Washington Carver enrolled in Simpson 
College in Indianola, Iowa. He opened a hand laundry to sup-
port himself while studying music and art in addition to the 
regular courses offered. Etta Budd, his Simpson College art 
instructor whose father was head of the Department of Horti-
culture at the State College in Ames, convinced him to give up 
a career in art and go into scientific agriculture. 
He came to Ames in 1891 and lived in North Hall. He 
held several jobs, including waiter in the college dining room 
and rubber (masseur) for the athletic teams. He was an active 
member of the YMCA and the Welch Eclectic Society, an 
organization for the development of science, literature and 
public speaking. His artistic talents were in demand and he 
often entertained by singing, playing musical instruments and 
reading aloud. He also wrote poetry and his class poem, "Leg-
end of the Gourds," was printed in the student newspaper on 
November 13, 1894. Two of his paintings were hung at the 
1893 Chicago World's Fair. One of them won an honorable 
mention. He attained the rank of captain, the highest student 
rank, in the College military regiment. He received his Bachelor 
of Agriculture degree in 1894 and his Master of Science in 
Agriculture in 1896. Dr. Carver was not only the first Black to 
enroll as a student at Iowa State, but was also the first Black to 
join the faculty. In 1895 he was the assistant botanist in the 
Experiment Station and worked there until the following year, 
when Booker T. Washington asked him to join the staff at 
Tuskegee Institute in Alabama. The student newspaper, the 
Iowa Agricultural College Student, printed the following in the 
October 6, 1896 issue: "On Monday, G. W. Carver '94 left for 
Alabama where he takes the chair of Agriculture in the Normal 
and Industrial Institute at Tuskegee. Before leaving he was 
presented with a superb microscope with case complete, the 
gift of faculty and friends. George gracefully accepted the gift, 
and, as he leaves us to engage in a new field of labor, he goes 
forth strong in the assurance that the best wishes of all follow 
him. We know of no one who failed to be won to friendship by 
his genial disposition, and we are not guilty of meaningless 
praise when we wish him God speed." 
* * * * * 
2This summary has been drawn together from the Archives of Iowa State 
University by Toby Fishbein. 
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ON THE STRUCTURE OF ECHINOCYSTIS LOBATA l 
J.C. Arthur 
EDITORIAL NOTES 
The first Master's degree at (now) Iowa State University was awarded in 
botany in 1878 to J. C. Arthur who later became one of the major pioneer 
mycologists in the United States. 
The thesis research, conducted under the direction of Dr. C. E. Bessey, 
Professor of Botany, was a careful and detailed anatomical study of a native 
member of the cucumber family. As of record, it is one of the first, perhaps the 
first, detailed microscopic study of a plant undertaken in the United States. 
The thesis is mundane in the sense that it is limited to meticulous observational 
detail with minimal extrapolation. But the lucid organization and quality of 
writing exceeds that of many contemporary theses and dissertations. Of its 
substantive nature, Professor Nels Lersten (Botany Department, Iowa State 
University) observes, "This work must be among the first on plant anatomy 
done in North America. Sherwin Carlquist wrote a short paper on the history 
of plant anatomy in this country and he says nothing was done before the 
1890s." The thesis through its numerous references to Darwin (some included 
in the excerpts reproduced herein) reminds current biologists that Darwin was 
a botanist as well as a zoologist, and that he wrote on many things besides 
evolution. 
The microscope used by Arthur was the Iowa State microscope2 which 
was purchased at a cost of $1200, then a monstrous sum. For many years 
it was evidently the most valuable research equipment item owned by the uni-
versity. 
Who was this J.C. Arthur who received the first Master's degree at Iowa 
State? The following biographical note by Professor Lois Tiffany (Botany De-
partment, Iowa State University) provides some idea of the man and the scope 
of his subsequent career. 
"Joseph Charles Arthur was born in Lawville, New York, in 1850 and 
moved with his parents to Charles City, Iowa, when he was six. He attended 
country school and develped an early interest in plants that continued through-
out his life. He was one of the first students at Iowa State College when it 
opened in 1869, receiving his botanical training with Dr. C. E. Bessey. 
After graduating from Iowa State College in 1872, he returned to Iowa 
State in 1876. During the following two years he served as librarian and demon-
strator of botany and zoology while working on his Master's degree. In 187 6 he 
published his first scientific paper, a catalog of the flowering plants of Iowa. 
1 Edited by Duane Isely, Professor of Botany, and Toby Fishbein, University 
Archivist, Iowa State University. We acknowledge with thanks information 
provided by Nels Lersten and Lois Tiffany, Professors of Botany, Iowa State 
University. 
2This microscope is presently on display in Bessey Hall, Iowa State University. 
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His interest in rust fungi began about this time as a consequence of his associa-
tion with E. W. D. Halway of Decorah, Iowa, who had made extensive rust 
collections in the United States and Mexico. Arthur also exhibited an herbar-
ium of Iowa plants at the Centennial Exhibition in Philadelphia in 1876, where 
he received a bronze medal. 
After studying at Johns Hopkins and Harvard, Arthur graduated with 
the D.Sc. from Cornell University in 1886. In 1887 he joined the faculty of 
Purdue University where he continued working as a botanist, plant pathologist, 
and mycologist until his retirement in 1915. 
Dr. Arthur's first paper on the rust fungi, the Uridinales, appeared in 
1883. In 1884 he published a "preliminary list" of the rusts of Iowa, listing 
134 species, and he subsequently quickly established a reputation as an author-
ity on this important group of fungi. He continued active field and laboratory 
work after his retirement, and his final publication, Rusts of the United States 
and Canada, 19 34, summarized his half-century's work with these fungi." 
The thesis itself, 78 hand-written 11 x 15 inch pages and 12 plates, con-
tains four parts: (1) Introduction. This contains a bibligraphy, which is a gener-
alized review of knowledge of the cucurbit plant family (Cucurbitaceae) to 
which the Wild Cucumber belongs. (2) Synonomy and description. This is a 
literature review of previous knowledge about Enchinocytis lobata itself, 
accompanied by a literature list. (3) Structure. The main body of the thesis is a 
careful description of the plant, part by part (root, stem, leaf, tendril, inflores-
cence, peduncle, flower) for which both "external" and "anatomical" micro-
scopic characters are detailed. (4) Plates. The finely drawn plates illustrate the 
descriptions of the plant. The written text terminates in the middle of a sen-
tence about flower anatomy, one or more pages apparently being missing. 
Excerpts from the first three sections, without editorial or review nota-
tion, follow, and one plate is reproduced. Editorial marking is limited almost 
entirely to an alternation in the identification and positioning of the numerous 
footnotes. Many of the footnotes in the manuscript run from one page to an-
other, a procedure that was in vogue in the middle 19th century. Also, the 
numerous plate references are omitted since the plates, except for one example, 
are not included in this reproduction. The frontispiece illustration of Echin-
cystis lobata that follows the cover page, in the original, is a colored painting. 
Reprints of this Arthur reproduction are available from the office of 
the editor. 
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The title page of J. C. Arthur 's 1877 Master 's thesis, accepted by C. E. Bessey, 
Professor of Botany. 
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J. C. Arthur, 1872 
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J.C. Arthur, 1928 
A mycologist of international fame 
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The frontispiece illustration of Echincystis lobata is a colored painting in the 
original. 
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INTRODUCTION 
The order Cucurbitaceae to which the plant to be discussed belongs is 
one of considerable interest both economically and scientifically. It embraces 
such well known plants as the pumpkin, squash, gourd, cucumber, and melon. 
It numbers about 350 species mostly natives of hot countries of both hemi-
spheres, a small number only being found in higher latitudes. A few of the 
annuals can be cultivated in the colder temperate regions because their life 
cycle may be completed in a summer. The scope of this introductory article is 
to point out some of the more important and interesting instances in which the 
members of this order have contributed to the literature of the various depart-
ments of botany. Prominent among these are the recherches of M. Naudin. 1 
It is a matter of general observation that the cultivated plants of the order have 
a strong tendency to variability, e.g., the squash, which has passed into hun-
dreds of varieties. In 1857 Naudin published the results of his researches into 
the specific characters and the varieties of the genus Cucurbita. He reduced the 
numerous forms to six species. 2 Three of these are wild, of which two are 
indigenous to southwestern United States with inedible fruits, and one is native 
of eastern Asia. 3 The three remaining species are alimentary: they are Curcu-
bita maxima, C. pepo, and C. moschata. The first named (C. maxima) embraces 
a portion of the squashes; the second (C. pepo) includes the remaining squashes, 
the pumpkins, various gourds, and the vegetable marrow; the third one (C. 
moschata) is a squash rarely coming to perfection north of the Mediterranean 
region. C. moschata and C. maxima have been cultivated in Europe for prob-
ably not more than two hundred years, but C. pepo was known to the Greeks 
and Romans in Pliny's time (Naudin, I.e.). It is usually considered that the 
edible Cucurbita came originally from India, but Alph de Candolle4 does not 
admit this, because no name for them has been found in Sanskrit, but still 
considers them of Asian origin. He also refuses to admit the claims of American 
botanists regarding their culture by the aborigines at the time America was 
discovered. He says "Rien ne peut faire presumer une culture ancienne du C. 
pepo en Amerique. " 5 Dr. Gray remarks that "There appears to be about the 
same evidence for the American origin of some squashes and of pumpkins that 
there is for the American origin of maize.' ·6 
The interesting question of sterility between species has received con-
siderable light through the investigations upon these plants. Naudin proved by 
prolonged experiments that the species of Cucurbita will not hybridize. He also 
1Ann. des Sci. Nat., Vol VI, 4th Series. 
2To these six species should probably be added palmeri Watson, and C. cali-
f ornica Torrey, both natives of California. Proc. Am. Acad. Vol. XI, p. 137; 
Bot. Cal., Vol. I, p. 239. 
3The two American plants are C. perennis, Gray and C. digitata, Gray (Bot. 
Cal., Vol. I, p. 239), and the Asian species is C. melanosperma, Braun, Naudin, 
Le.). 
4 De Candolle, Geog. Bot., Vol. II, p. 902, 904. 
5Ibid, Vol. II, p. 903. 
6 Amer. J our. Sci., Vol. XXIV, p. 442. 
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found that many of the varieties are quite constant when grown apart and 
under uniform conditions. Speaking of C. pepo he says its races "ne different 
des especes veritables qu'en ce qu 'elles peuvent sallier les unes aux autres par 
voie d'hybridite , sans que leur descendance perde la faculte de se perpetuer."7 
Sageret also gives facts having a similar bearing. 8 This would seem to indicate 
that as far as Cucurbita is concerned fruitful cross-fertilization of species is 
impossible. It has been very common for biologists to generalize from such 
facts and arrive at the conclusion that all true species will not hybridize. 
Haeckel is of the opinion that this cannot be made a test of species,and says 
that "the breeding of hybrids does not enable us, any more than other P,henom-
ena, thoroughly to distinguish cultivated races from wild species. ,,9 While 
hybridism undoubtedly cannot be made an experimentum crucis, yet it has its 
value. In this connection the words of Darwin, who has made a careful and 
extensive study of this subject should be remembered: "many naturalists at 
the present day lay far too little stress in my opinion on the test of sterility." 10 
Another phase of the preceding subject is of much interest. It is gener-
ally accepted among farmers and gardeners that squashes and pumpkins when 
grown together produce contaminated fruits. It also appears that Cucurbitaceae 
of different genera, as melons and pumpkins, occasionally exert a deleterious 
influence upon each other. Naudin has recorded (I.e.) that when cross-fertiliza-
tion occurred between species the fruit frequently set but no embryos were 
ever produced. Gartner has made similar observations, and says the fruit may 
come to perfection but without seeds. 11 In these instances it is clear that the 
pollen affected parts outside the embryo. Such action of the male element on 
the mother organism has yet to be fully investigated. In the animal kingdom its 
effects are more readily traced and have been more closely observed than 
among plants. This factor in inheritance has been recognized for a long time by 
careful stock-breeders. 
The homology of the tendrils has been the subject of much discussion. 
They have been variously considered as stipular, foliar, and cauline, or as the 
union of some two of these, and even as modified flower-peduncles. M. Naudin 
decided after investigation that the proximal portion of the tendril is an axil 
member which merges in the distal portion into a leaf only the midrib of which 
is developed; but others still hold a different opinion.12 
Another interesting instance of the connection of a Cucurbitaceous 
plant with botanical literature is that Darwin's contribution to science on the 
subject of the twining of plants was the development of an idea suggested 
8sageret, Mem. Cucurb., p. 8, quoted by Darwin. 
9Haeckel, Hist: of Creat., Eng. Trans., New York, 1876 Vol. I, p. 148. 
10Darwin, Ani. & Plants under Dom. Vol. I, p . 380. 
11Gartner, Bastarderzeugung, 573, quoted by Darwin. 
12"In the Bulletin de la Societe Botanique de France, 185 7, there are numer-
ous discussions on the nature of the tendrils in this family." Darwin, Clim. Pl., 
p. 127. 
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to the author13 Sicyos lobata14 made by Dr. Asa Gray and published in the 
Proceedings of the American Academy of Science, 1858. 
* * * * * 
SYNONYMY AND DESCRIPTION 
The genus Echinocystis was established by Torrey and Gray15 in 1840 for 
the reception of this species. The first mention of the plant is by Michaux in his 
Flora Boreali-Americana, 1803 (Vol. II, p. 217), under the name of Sicyos 
lobata . ... In 1805 it appeared in Willdenow's Species Plantarum, Vol. IV, 
p. 605 (Linn. Sp. Pl. curante Willd., ed. quarta) as Momordica echinata of 
Muhlenburg. In 1813, Muhlenburg published it in his Catalogus Plantarum 
Americae Septentrionalis. The same is used by Pursh in his Flora Americae 
Septentrionalis, 1814 (Vol. II, p. 444), with the erroneous statement appended, 
"fruit the si~e of a gooseberry." ... Torrey and Gray in 1840 erected the genus 
Hexameria1 (Torr. Rep. PL N. York, p. 137), but changed it the same year to 
Echinocystis because the name had been already employed by Bennett. The 
genus Echinocystis was first published in the Flora of North America. At the 
present time it still contains but one species, E. lobata. 17 
* * * * * 
STRUCTURE 
The Stem 
External Characters. 
The plant is of a luxuriant habit, reaching a height of 3 to 6 meters by 
clambering over bushes or small trees. The hypocotyledonary stem is cylindrical 
and without stomata. Above the first node the stem becomes five-angled. The 
angles are prominent, of a lighter color, and, like the hypocotyledonary surface, 
destitute of stomata. The space between the angles is yellow-green, contains 
numerous stomata, and constitutes the respiratory surface of the stem. The sur-
face of the stem in the region of the punctum vegetationis, and of the young 
foliar and floral members, it is well supplied with delicate minute hairs; these 
usually disappear at a few centimeters below the apex of the stem, which then 
becomes a firm glabrous texture. The leaves stand in five orthostichies with the 
constant divergence 2/5. 
13Darwin, Habits of Climbing Plants, p. 1: Gray, Darwiniana, p. 336. 
14Amer. Jour. Sci., Vol. XXVII, p. 278. 
15Torrey & Gray, Flora N. Amer., Vol. I, p. 542. 
l6The plant at this time received the name of H. echinata, T. & G. 
l 7 Several species of Californian plants have been referred to this genus but 
afterwards, placed in the genus Megarrhiza, Torrey - Bot. of California, Vol. I, 
p. 241. 
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The tendrils, first appearing a few nodes above the cotyledons, seem to 
be inserted in the same zones with the leaves, to which they hold an unvarying 
relation. The two or more (usually two, one sterile and one fertile) floral 
shoots from each node (after the flowering season begins, commonly the early 
part of July) arise, as do the leafy axes also, between the leaf and its accom-
panying tendril. 18 
Anatomical Structure 
Intern ode 
If a transverse section of an internode be examined under the micro-
scope, l9 three marked kinds of tissue will be distinguished, (1) clusters (us-
ually ten) of small cells, each cluster enclosing one or more very large cells, 
i.e. fibro-vascular bundles, (2) large-celled thin-walled tissue lying between 
the fibro-vascular bundles, i.e. stem parenchyma, (3) one or more layers of 
small cells enclosing the tissues mentioned, and forming the periphery of the 
stem, i.e. cortical tissue. 20 
Fundamental Tissue 
Immediately outside the parenchyma of the stem, forming a closed 
ring and constituting the innermost of the cortical tissues, is a layer of cortical 
wood cells. The cells of this tissue have thick yellowish walls, with few or no 
intercellular spaces. The substance of the walls is differentiated into three 
strongly marked lamellae. The middle denser lamella is the intercellular sub-
stance and the primary cell-wall of earlier writers. The less dense and less highly 
18This has been determined by examing the mature nodes. Their position at 
the points of origin should be studied for the true relationship. 
l9The microscope used in the present investigation was the No. 7573 of 
"Beck's Economic Microscope," made by R. & J . Beck, London, having an inch 
and~ inch objectives with low angular aperatures. When a magnifying power of 
500 diameters or more was needed, the same instrument with a Tolles' 1/8 ob-
jective, low angle, was employed. A Tolles' 1/10 immersion lens with an angu-
lar aperature of 120° was used for a few of the more difficult and minute 
structures. All the drawings illustrating histology were drawn with the assist-
ance of a camera lucida. 
20This is not a scientific classification, but it is grouping the tissues according 
to their superficial appearance. 
21The classification of tissues used in this article is that of Sachs (Bot., Eng. 
trans., p . 78). The numerous forms of tissues, except the undifferentiated 
tissue in the growing parts, i.e. Primary Tissue, are grouped under three heads-
Epidermal System, Fascicular System, and System of the Fundamental 
Tissue. 
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refractive layers on either side of the middle lamella were called secondary 
deposits by the same authors. 22 
The pit-channels which perforate the inner lamellae allow a freer pas-
sage of the cell-contents from one cell to another. They do not pass entirely 
through the cell-wall, the middle lamella not being punctured. It is but rarely 
that the cortical wood contains any intercellular spaces. The transverse parti-
tions are more or less oblique as can be seen in a longitudinal section. Occasion-
ally thin transverse septa are formed by subsequent growth. The appearance of 
a fissue crossing a pit, when the inner surface of the cell is examined is due3 according to Sachs (I.e., p. 28), to the manner of growth of the cell-wall. 2 
Lying outside the wood-cells is a layer of cortical parenchyma, which extends 
to the epidermis, except at the angles where it is covered by a thick layer of 
collenchyma. This tissue is rich in chlorophyll, and gives the green color to the 
stem. It is thin-walled, contains intercellular spaces, and communicates with the 
external air by means of numerous stomata in the interangular epidermis. When 
the stem grows sufficiently the originally closed ring of cortical wood becomes 
ruptured, and the parenchyma fills ~ the space with irregular cells. The well 
developed hypodermal collenchyma, 4 which makes the angle prominent and 
gives them their lighter color, contributes largely to the strength of the stem. 
* * * * * 
22 At that time the central layer was considered to be the original cell-wall, 
which became thicker by deposition of cellulose or lignin on its surfaces, 
hence the terms primary and secondary walls. Others thought the middle 
lamella to be a common matrix in which the cells, each with its own wall, were 
imbedded, which gave rise to the term intercellular substance. In 1858, Nageli 
originated the doctrine of intussusception to explain the growth of the cell-wall. 
According to this theory the cell-wall thickens as a whole by the interpolation 
of new particles between the molecules of the wall. The stratification is due to 
a subsequent molecular differentiation. For a fuller exposition of this subject 
see H. V. Mohl, Vegetable Cell, London, 1852, p. 10-24. Sachs, Botany, Eng. 
trans., Oxford, 1875, p. 31 & 70. Hofmeister, Lehre von der Planzenzelle, 
Leipzig, 1867, p. 260 et seg. 
23 As the cell-wall thickens it overarches the pit and decreases its surface diam-
eter. If, when the cell is young, the pit is much longer than wide, and during 
growth is diminished to a small round opening at the surface of the cell-wall, 
the appearance of a fissure crossing a pit is produced. As a wall between cells 
of the same kind thickens equally right and left (i.e. toward the centers of the 
adjoining cells), the contraimposed pits are usually similar in form and position. 
But if the long diameters of the pits cross each other, the pit appears to be 
crossed by two fissures more or less nearly at right-angles to each other. This 
appearance may also be produced by the twisting of a pit within a single 
lamella. No attempt was made to work out the structure in the specimens in 
hand. 
24In Dicotyledons a hypodermal collenchyma in the stem and petiole is com-
mon. Its office is to strengthen the part. 
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Fascicular System 
The fibro-vascular bundles of the stem lie in the fundamental tissue 
completely isolated, never forming a closed cambium ring as in Cucurbita 
Pepo. This independence of the fibro-vascular bundles was well shown in a 
hypocotyledonary stem, eight millimeters in diameter examined in September, 
which was found to have separated by the action of wind and weather into 
seven independent portions, each, with the exception of the largest containing 
a single fibro-vascular bundle. A transverse section showed that cortical tissues 
had entirely disappeared: the fibro-vascular bundles were then connected by 
the slender parenchyma only, which was readily ruptured by the twisting of the 
stem. The separation was, however, confined to the internodal part below the 
cotyledons, and in no way affected the efficiency of the stem as a whole. 
Above the first node the fibro-vascular bundles form a single series; 
one bundle beneath each angle, with an equal number similarly distributed 
between the angles. The central part of each, which includes the large vessels 
is the xylem portion (wood), on the peripheral or outer and the axial or inner 
sides of which is the phloem portion (bast). 25 Between the xylem and periph-
eral phloem is a layer of formative tissue or cambium. No cambium is present 
between the xylem and axial phloem. The xylem is almost entirely composed 
of vascular fibers of various kinds. If a nature stem be cut across, the pores of 
the largest of these vessels can be seen by the unaided eye. The largest are 
always pitted vessels. These when young are smooth and thin-walled, but when 
mature the walls become very complex in structure. Numerous irregular 
cavities, connected with each other and with the cavities of the pits by narrow 
passages give the cell-wall a porous appearance. The inner surface of the vessel 
is thickly studded with bordered pits. A bordered pit is formed by the cell-wall, 
as it thickens, overarching a cavity, which thus becomes nearly closed. The 
thickening first appears as a delicate network of ridges on the inner surface of 
the original thin smooth wall. These ridges broaden as they become higher, 
until their free edges are only separated by very narrow passages leading to the 
enclosed cavities. In the present instance the meshes formed by the thickening 
ridges are elliptical, or rarely hexagonal. When the cell-wall is very thick the 
enclosed cavity in a longitudinal section appears round or nearly so; but if the 
cell-wall is thinner and adjoins a parenchymatous cell, the cavity is smaller, and 
the thin portion of the wall may even be pressed into it by the turgidity of the 
fluid contents of the adjoining cell.26 The cavities have slit-like apertures. The 
shortest diameter of the pits are usually .02mm. 27 The pits are mostly in 
irregular rows encircling the vessel. Occasionally vessels with bordered pits have 
at more or less regular intervals strongly thickened constrictions. These were 
formerly called strangulated, 28 and more recently moniliform ducts. The cells 
immediately surrounding large pitted vessels are usually much and irregularly 
25with the exception of Cucurbitaceae, some Solanaceae, and Nerium, the 
phloem is found only on the outside of fibro-vascular bundles. Sachs, p. 576. 
261 have not investigated the structure of the cell-wall when it lies between two 
similarly pitted vessels. 
27.02 mm. is equal to about .00079 in. 
28Lindley, Intro. to Bot., London, 1868, p. 77. 
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pitted, and have sieve-like plates placed in or among them, at all angles and in a 
very intricate manner. The xylem is also abundantly supplied with spirally 
thickened vessels. These never reach the size of the large pitted vessels. The 
spiral bands may lie close together or separated in various degrees; there may be 
one, two, or more spirals; the thickenings may irregularly anastomose or unite 
to form rings, and the vessels thus pass over into the annular form. There are 
also all gradations from the spiral to the pitted vessel, the best marked inter-
mediate forms being classed as reticulated. In a thin transverse section, the wall 
of spiral vessels appears much thickened but homogeneous. The wood-cells, 
which fill up the interspaces between the vessels, are similar to the cortical 
wood-cells; they are not present in much abundance. 
The phloem of the fibro-vascular bundles is composed of sieve-cells and 
soft-bast; no true bast is present except in the bundles of the hypocotyledon-
ary stem. The sieve-cells have the end-partitions dotted with thin spots, which 
finally become performations. By examining a very thin longitudinal section 
taken from a stem that has lain a long time in an abundance of absolute alco-
hol, these perforations of the septum can be seen. The contracted and discol-
ored protoplasmic contents of the cells usually adhere to one side and some-
times to both sides of the septum. Similar sieve-plates are occasionally found 
on the sides of the cell; and thin spots in the same situation are common. 
* * * * * 
FLOWER 
The pale yellow flowers are produced in great profusion from July till 
the approach of frost. They are monoecious, and the pollination is largely ef-
fected through the agency of the winds. The male and female flowers are 
essentially alike structurally, the unisexuality being the result of an abortion in 
the male of the gynoecium, and in the female the partial abortion of the 
androecium. 
Perianth 
The perianth is composed of two alternating whorls so consolidated as 
to form a single much dilated cup. The six (occasionally five) filiform teeth of 
the gameosepalous calyx are expanded at a very early period. The deeply six-
parted (or sometimes five-parted) gameopetalous corolla is valvate in the bud, 
the closed lobes forming a hexagonal (or pentagonal) truncated pyramid rising 
from the cup of the calyx. After anthesis the lobes are wide-spread, lanceolate, 
velvety, and twisted from a half to a whole revolution. The perianth cup is 
borne immediately upon the extremity of the pedicel in the male flower, but 
in the female it is epigynous by a short slender neck to the summit of the 
spiny ovary. It is rotate in the male flower but nearer rotate-campanulate in the 
female, and in the latter is usually persistent till the fruit is fully grown. 
The venation is perfectly symmetrical. Twelve equally strong vascular 
bundals arise from the petiole: six pass medianly to the extremities of the 
petals, and six to the extremities of the sepals. Near the point where each 
sepalic vein enters the calyx-tooth a pair of veins arises which pass right and 
left to the halves of the contiguous petals, terminating at their extremities. 
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The Arthur thesis contained 12 plates, each with extensive legend. This a 
reproduction of one of them. 
ECHINOCYSTIS LOBA TA 233 
PLATE V 
A. Longitudinal section of a reticulately thickened and pitted vessel, giving 
front view of the inner surface, and a vertical section of the cell-wall: 
y substance of the cell-wall, a enclosed cavities communicating with each 
other, h pit-cavities, hp bordered pits, w wood (X 500). 
B. Transverse section of the preceding: y thickening-masses over-arching 
the pit-cavities, sep perforated septum, found among wood-cells adjoining 
large pitted-vessels, sv spiral vessels, w wood-cells (X 500). The section was 
not very clear, and the structure of the wall of the pitted vessel not distinct. 
C. One fourth of a fibro-vascular bundle, from which the two preceding 
specimens were taken: pa stem parenchyma, ha soft bast, ca cambium, 
ypv young pitted-vessel, scarcely emerged from the layer of cambium, and 
with its wall still thin and smooth, mpv mature pitted vessel, w wood 
(X 250). 
D. and E. Front view of bordered pits from a mature vessel: D the elliptical 
and common form, Ea hexagonal and rarer form; y the thickening-ridges, 
indicating their original extent, x the expanded portion of the thickening-
masses over-arching the pit-cavity, ap aperture leading from the pit-cavity 
to the cell-cavity (X 800). 
F. Spiral vessel containing two spiral bands (X 250). 
G. A vessel with thickened rings which pass over into a spiral band (X 250). 
H. Spiral vessel with the bands close together; the outline of the adjoining 
cells is visible (X 2 50). 
M. Spiral vessel: at the upper part the bands anastomose (X 250). 
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Approximately at the same place another pair of veins pass off the same petals 
and extend along their margins. Thus each lobe of the corolla is supplied with 
five longitudinal veins and each calyx-tooth with one. These veins only anasto-
mose to a limited extent. 
A transverse section of a petal shows it to be formed of loose, thin-
walled parenchyma, and a similar section of the perianth cup only differs in 
its somewhat greater thickness. Both sides of the petals are alike and have an 
epidermis of slightly elongated and wavy cells, which become straightened 
when covering a vascular bundle. The trichomes of the petals are glandular and 
club-shaped, and by their abundance give the surface its soft velvety appear-
ance. The inner surface of the perianth cup has an epidermis of large roundish 
cells, and is more sparingly provided with short-stalked cushion-shaped tri-
chomes, which are not glandular. These are more numerous near the upper 
portion of the cup, but do not pass beyond it, i.e. upon the lobes of the corolla. 
They at first have the cushion composed of four or six cells, which may after-
wards divide and become many at maturity. But very rarely is a stoma present 
on the whole inner surface of the perianth, or on the outer surface of the 
petals. The outer surface of the cup has an epidermis of smaller cells than the 
inside but well provided with stomata, and has long, slender, terete trichomes, 
similar to those found at the tips of the growing shoots, and very few like the 
short ones of the same region. The epidermal distinction between the outer sur-
faces of calyx and corolla is well marked by the configuration of the cells. Be-
side this difference, the perianth cup is distinguished from the limb (i.e. calyx 
from corolla, viewed from the outside) by its greenish color, although not 
strongly sepaloid, its slightly increased thickness, presence of stomata, and 
difference in its trichomes. The limb of the calyx is only obvious in the setose 
teeth. These teeth are essentially similar in external conformation and in struc-
ture to the spines of the fruit, with the single exception that they never bear 
trichomes at their extremities. A much reduced fibro-vascular bundle extends 
almost to the tip composed mostly of spiral vessels, while the surrounding 
fundamental tissue is entirely parenchyma. The epidermis has somewhat elon-
gated cells with an occasional stoma, or it may be a line of them, and more 
rarely a double-headed trichome like those at the tips of growing shoots. 
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EFFECT OF PERMETHRIN AND MALATHION 
ON AEDES TRIVITTA TUS AND 
CULEX PIP/ENS PIPIENS 1 
R. Rubio-Moran,2 W. A. Rowley,3 and J. R. Coats4 
ABSTRACT. Permethrin and malathion were evaluated in the laboratory and 
in the field for toxicity against Aedes trivittatus and Culex pipiens pipiens 
larvae and adults. As an insecticide in water, permethrin was ten times more 
effective than malathion at a dosage of 1 ppm. Excellent results were obtained 
on both species with malathion and permethrin applied by UL V (Micro-Gen, 
Model M-1) to caged female mosquitoes. A flow rate of 3 5 ml/min (vehicular 
speed 10 mph) and a pressure of 3. 5 psi were adequate to achieve mortality of 
adult mosquitoes. 
INTRODUCTION 
Since the discovery by Paul Muller in 1940 of DDT's insecticidal 
properties and the successful control of a major outbreak of typhus in Naples, 
Italy, hundreds of potentially effective chemicals have been evaluated for 
mosquito control (Fletcher, 1974). Because insects develop resistance to chemi-
cal insecticides (Fox and Garcia-Moll, 1961, and others), many once-effective 
insecticides are no longer useful against some arthropods, especially mosquitoes. 
The problem of maintaining resistance thus has led to intense activity in the 
development of new insecticides. One result has been the development of a 
new group of chemicals, the synthetic pyrethroids, which have high biological 
activity against mosquitoes (Darwazeh and Mulla, 1974; Thompson and Meisch, 
1978). One of the more promising of these compounds for mosquito control is 
permethrin: 3-phenoxybenzy l ( ± )-cis, trans-3-(2, 2-dichlorovinyl)-2, 2-dimethyl-
cyclopropanecarboxylate. Permethrin has been evaluated in the laboratory and 
in the field against adults and larvae of several species of mosquitoes (Thompson 
and Meisch, 1977). 
Aedes (Ochlerotatus) trivittatus, a floodwater mosquito that occurs 
throughout the north-central United States (Carpenter and Lacasse, 1955), is 
one of the most common mosquitoes in Iowa. It is an important vector of 
mosquito-borne disease in Iowa (Wong et al., 1970; Pinger and Rowley, 1972; 
Christensen, 1977). 
1Journal Paper No. J-9762 of the Iowa Agriculture and Home Economics Ex-
periment Station, Ames, Iowa. Projects No. 2277 and 2306. 
2Formerly Graduate Student, Department of Entomology, Iowa State Univer-
sity, Ames, Iowa. Present address: Avenida Sierra Nevada 215;Fraccionamiento 
Los Bosques; Aguascalientes, Aguascalientes, MEXICO. 
3professor, Department of Entomology, Iowa State University, Ames, Iowa. 
4Assistant Professor, Department of Entomology, Iowa State University, Ames, 
Iowa. 
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Culex pipiens pipiens is known as the "northern house mosquito" or 
"rain barrel mosquito" and is of medical and veterinary importance because of 
its association with the transmission of St. Louis encephalitis virus (SLE) and 
other arboviruses. Flanders, WEE, SLE, Turlock and Cache Valley viruses have 
been isolated from this species in Iowa (Rowley et al., 1973). 
The objective of the present study was to compare the relative toxicity 
of permethrin and malathion against Aedes trivittatus and Culex p. pipiens in 
the laboratory and in the field (1) by determining acute toxicities to larvae and 
adults and (2) by evaluating residual effectiveness against larvae. 
MATERIALS AND METHODS 
Aedes trivittatus were reared from eggs obtained from field-collected 
mosquitoes according to the technique described by Christensen and Rowley 
(1978). The colony of Culex p. pipiens was established from egg rafts collected 
in the field. 
Larval and Adult Bioassay of Insecticides in the Laboratory 
Permethrin was obtained as a viscous liquid technical-grade material 
(98% purity) and as a 3.2-pound-per-gallon emulsifiable concentrate from FMC 
Corporation, Agricultural Chemical Division, Philadelphia, PA. Malathion was 
obtained as a liquid concentrate (95%purity) from Hopkin Agricultural Chemi-
cal Co., Madison, WI. 
Larvae tested were late 3rd- and early 4th-instar. Biological activity of 
the experimental chemicals was determined by procedures used in earlier 
studies (Mulla et al., 1960, 1961, 1962). One-percent stock solutions (w/v) of 
technical-grade insecticide in glass-distilled acetone were prepared, and serial 
dilutions were made as needed. All solutions were maintained at 4° C when not 
in use. 
Twenty larvae were placed in 100 ml of distilled water in 210-ml waxed 
paper cups. One ml of the appropriate strength solution of insecticide was 
added. Each insecticide was screened four times on separate days at 21to26° C. 
Cups were loosely covered with aluminum foil to reduce evaporation. Twenty 
"control" larvae were maintained in the same volume of water containing 1 ml 
of acetone. Larval mortality was recorded after 24 h of exposure. Larvae that 
did not move when touched on the siphon or the cervical region with a needle 
were judged to be dead, as were larvae unable to rise to the surface or incapable 
of diving when the water was disturbed. Larvae that pupated during the test 
were discarded. When more than 10% of the controls pupated in the course of 
an experiment, the test was discarded. Tests (replicates) with control mortal-
ities of more than 20% were considered unsatisfactory and were repeated. 
Seven- to ten-day-old adult female mosquitoes were bioassayed. All 
tests were conducted by following standard techniques (Georghiou and Met-
calf, 1961; Mulla et al., 1966). One ml of insecticide w/v acetone solution of 
the proper strength was pipetted onto Whatman No. 1 (9-cm diameter) filter 
paper, which was dried, rolled up and placed in a shell vial (2.1 x 8.4 cm). 
Adult mosquitoes were lightly anesthetized with co2 and separated 
into groups of 20. These were gently transferred to the test vials. Vials were 
covered with marquisette and placed on their sides at room temperature 
PERMETHRIN AND MALATHION ON AEDES AND CULEX 237 
(21 ± 4° C). After one h exposure, mosquitoes were lightly anesthetized again 
and transferred into one-pint ice cream cartons and maintained at 21 ± 4 ° C for 
an additional 23 h, at which time mortality was recorded. The activity of each 
dilution was assessed as percentage mortality and corrected for controls by 
Abbott's formula (Abbott, 1925). The corrected percentage values were used 
to calculate LC 50 and LC90 values by using probit analysis (Finney, 1971). 
Laboratory and " Semi-field" Studies of Residual Activity on Mosquito Larvae 
Three different concentrations, 1, 0.1, and 0.01 ppm active ingredient, 
were prepared for each chemical from the emulsible concentrate formulation 
for permethrin and liquid concentrate for malathion. Solutions were main-
tained at 21 ± 4°C, under eighth of fluorescent light per day. There were three 
replicates for each concentration. Twenty larvae were placed in 100 ml of test 
solution in 210-ml paper cups. Equal numbers of "control" larvae were placed 
in an equal volume of distilled water. Mortality was recorded at 24 h. 
"Semi-field" tests were carried out in a partly shaded screen house. The 
sides and ends were screened, and the top was covered with black polyethylene 
plastic film. Testing units were aquaria (50 x 26 x 31 cm) containing ten liters 
of distilled water and a 2-cm layer of sand mixed with organic debris. The sand 
had previously been washed with distilled water three times and with acetone 
two times, and dried for 24 h. 
After two days, 100 ml of the appropriate solutions were added to each 
aquarium. Units were exposed to ambient atmospheric conditions except rain. 
They received about 7.5 h of direct sun each day. The black plastic film on the 
top of the screen house protected against the midday sun. Distilled water was 
added to each aquarium daily to compensate for evaporation. 
Every two days, 100 ml were taken from each aquarium and transferred 
to the laboratory . Twenty larvae were exposed to the treatment described in 
the above paragraphs. LT 50 and LT 90 values were calculated by probit analysis, 
except for values that were estimated from two plotted points because of too 
few data points for computer analysis. 
Field Study of Ultra-Low-Volume (ULV) Applied Insecticides on Caged 
Mosquitoes 
Dosage (flow rate) applied at a constant vehicle speed was studied using 
the procedures patterned after those of Alvarez (1974). 
Twenty adult females (7-10 days old) were transferred to individual 
cages and transported to the field in styrofoam coolers. The cages, constructed 
of 16-mesh fiberglass screen, were 31 cm long by 9 cm in diameter. Cage ends 
were made from two pieces of ice cream carton tops in which the lid portion 
had been replaced by a screen disk. 
Wood platforms (90 x 30 cm) one m high were placed, in rows 20 m 
apart, at 5, 25, and 50 m downwind and perpendicular to the line of travel; 
the mosquito cages were arranged along the test line, six cages for each species 
being used for each dosage rate. 
After exposure to the aerosol, mosquitoes were slightly anesthetized 
with co2 and transferred into one-pint ice cream cartons. Mosquitoes in the 
holding cages were maintained for 24 h in 8-h constant light at approximately 
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70% RH and 21 ± 4° C, after which mortality counts were made. Cages of 
mosquitoes placed in an adjacent untreated area were used as controls. 
Mosquitoes were in the screen cages for a maximum of one h before 
and after exposure. Two dosage rates were tested: 3 5 ml and 70 ml per min, 
dispersed by a cold aerosol generator moving at ten mph across the line of 
cages. All cages were discarded after each test. Tests were conducted between 
8 and 10 a.m. CDT with temperatures ranging from 20° C to 25° C and wind 
velocities from one to six mph. The aerosol generator used in these tests was 
a Micro-Gen model M-1 from Equipment Corp., San Antonio, Texas. Nozzles 
were pointed upward at a 45° angle and were operated at an air pressure of 3.5 
psi. 
Both chemicals were tested with a minimum of four replications. Re-
calibration of the flow rate was made each time a test was conducted. 
RE SUL TS AND DISCUSSION 
Laboratory Larval and Adult Bioassay of Insecticides 
The results in Table 1 show that larvae of Aedes trivittatus are slightly 
more susceptible to permethrin and malathion than Culex p. pipiens is to the 
same insecticides. Permethrin is ten times more toxic than malathion to the 
larvae of both species. 
The LC;rn (0.0426 ppm) and Lc90 (0.0607 ppm), determined for 
malathion in this study, are considerably lower than those found by Georghiou 
et al. (1975) for Culex p. pipiens on San Mateo (LD50 = 0.125 ppm and 
LD90 = 0.139 ppm) and Redwood City (LD50 = 0.110 ppm and LD90 = 
0.128 ppm) strains in California. The difference in results probably is due to 
resistance developed against organophosphorus compounds in those California 
strains (Georghiou et al., 1975; Gillies et al., 1975). 
Table 2 shows LC5 O and LC90 levels determined for adult female 
mosquitoes. Adult Aedes trzvittatus mosquitoes are more susceptible to per-
methrin and malathion than are adult Culex p . pipiens. Permethrin is more 
toxic than malathion for Aedes trivittatus and Culex p. pipiens, respectively. 
Larval mortality of the Aedes and Culex differs but little except that 
the latter seems to be slightly tolerant of permethrin. Culex p . pipiens is 
highly sensitive to malathion, with a good correlation between concentration 
and mortality. Aedes trivittatus exhibited a more heterogeneous response to 
malathion. The correlations between concentration and mortality for both the 
Aedes and Culex with permethrin were good. 
Laboratory and "Semi-field" Tests on Residual Effectiveness of Permethrin and 
Malathion 
Permethrin at concentrations of 0.01 ppm and 0.1 ppm was lethal to 
larval of Culex p. pipiens for periods of about 14 and 28 days, respectively. At 
1 ppm, permethrin killed all exposed larvae until day 56. The mortality rate 
dropped to 70% by day 58 after application and to 5% by day 66. Permethrin 
at 1 ppm initially killed all exposed Aedes trivittatus larvae; the mortality 
dropped to zero after 80 days. 
Malathion had no effect on either of these species at a dosage of 
0.01 ppm, but at 0.1 ppm and 1 ppm, it killed all Culex larvae which were 
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Table 1. Toxicity of permethrin and malathion to 3rd- and 4th-instar Aedes 
trivittatus and Culex p. pipiens mosquitoes 
Species 
Aedes trivittatus 
Culex p. pipiens 
Aedes trivittatus 
Culex p. pipiens 
24-hour 
Lc50 (ppm) 
0.0030 
0.0040 
0.0322 
0.0426 
PERMETHRIN 
MALATHION 
24-hour 
Lc90 (ppm) 
0.0045 
0.0060 
0.0444 
0.0607 
Table 2. Toxicity of permethrin and malathion to adult female Aedes trivit-
tatus and Culex p. pipiens mosquitoes exposed to a treated surface 
Species 
Aedes trivittatus 
Culex p. pipiens 
Aedes trivittatus 
Culex p. pipiens 
24-hour 
LC50 
(µg/cm 2) 
0.054 
0.060 
0.046 
0.080 
PERMETHRIN 
MALATHION 
24-hour 
LC90 
(µg/cm 2) 
0.077 
0.084 
0.087 
0.122 
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exposed within 12 and 48 days, respectively. After 32 days and 56 days, all 
larvae exposed at these concentrations survived. The effect of malathion was 
greater on the Aedes than it was on the Culex at these dosages. 
Table 3 shows the LT 20 of malathion to be 48.6 days for Culex p. 
pipiens and 54. 7 days for Aedes trivittatus at concentrations of 1 ppm, and 
14 days for Culex p. pipiens and 15 days for Aedes trivittatus at a concentra-
tion of 0.1 ppm. In general, the 1 ppm dosage LT 90 values determined for 
permethrin indicate that it is effective for six days longer than malathion on 
the Aedes and eight days longer on the Culex. 
The LT 90·s estimated from Table 4 show that permethrin at 0.1 ppm does not have significant residual activity. Malathion at that rate failed to 
show any toxicity. 
From the dosage rates tested, only permethrin at 1 ppm seems to have 
important sustained biological activity. When used outdoors for mosquito 
larvae, permethrin has an LT 90 of 6. 54 days for Aedes trivittatus and an LT 90 
of 8.34 days for Culex p. pipiens (Table 4). 
"Semi-field" efficacy of permethrin and malathion is not commensu-
rate with the activity found in the laboratory. Permethrin and malathion rates 
that yielded high residual activity in the laboratory produced little or no 
activity in semi-field assays. 
The residual effect of both malathion and permethrin was less than 
that indicated by laboratory data. Higher concentrations of malathion may be 
required to achieve good residual larval control. This may be attributed to the 
influence of environmental conditions such as variable temperatures, exposure 
to direct sun rays, and the presence of organic material. Possibly these factors 
played a role in adsorption of the insecticide or its breakdown by microorgan-
isms present in the test units. 
Field Study of Ultra-Low Volume Spraying 
Both insecticides provided excellent adult mosquito control when 
dispersed by UL V in an open field. Percentage mortalities of Aedes trivittatus 
and Cu/ex p. pipiens, based on averages of mortality, were greater than 90% 
for permethrin. Malathion, excluding the flow rate of 3 5 ml/min on the Culex 
p. pipiens, also produced satisfactory kills, i.e., greater than 90%. 
The effect of malathion dispersed by ULV ground aerosol on Cu/ex 
pipiens subspecies has been examined before in the United States. Although 
all the workers used different flow rates, speeds, and distances, caged mos-
quitoes died when exposed to malathion ULV (George and Berry, 1968; 
Alvarez, 1974). Taylor and Schoof (1971) tested the effectiveness of mala-
thion on Anopheles albimanus, Aedes taeniorbyncbus, and Culex p. quinque-
fasciatus at different distances. Mosquitoes were satisfactorily killed (94%) up 
to 450 ft from the discharge point at a dosage of 2.6 oz/min and vehicle speed 
of ten mph. Differences in results between these and the present srudy at 50 m 
probably relate to the type of cages used (Breeland, 1970), type of aerosol 
generator used, weather conditions, or susceptibility of the species. 
Mount et al. (1978), srudying the effect of permethrin on several 
species of mosquitoes found permethrin to be highly effective when dispersed 
as ULV aerosol at 35 ml/min and 90 ml/min dispersed at 10 mph and 2.5 mph, 
respectively, on Aedes taeniorbynchus and Anopheles quadrimaculatus. 
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Table 3. Indoor residual effect of insecticides on 3rd- and 4th-instar larvae of 
Aedes trivittatus and Culex p. pipiens 
Concentration LT50 LT90 
Insecticide 
(ppm) (days) (days) 
AEDES TRIVITTATUS 
PERMETHRIN 0.01 13.8 11.4 
0.1 24.8 21.2 
1.0 68.5 61.5 
MALATHION 0.01 0 0 
0.1 27.2 15.0 
1.0 58.8 54.7 
CULEX P. PIPIENS 
PERMETHRIN 0.01 13.4 11.7 
0.1 21.6 17.9 
1.0 60.6 57.1 
MALATHION 0.01 0 0 
0.1 22.2 14.1 
1.0 50.8 48.6 
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Table 4. Outdoor residual effect of insecticides on 3rd- and 4th-instar larvae of 
Aedes trivittatus and Culex p. pipiens 
Concentration LT50 LT90 
Insecticide 
(ppm) (days) (days) 
AEDES TRIVITT A TVS 
PERMETHRIN 0.01 l.5a la 
0.1 5.31 2.43 
1.0 10.78 6.54 
MALATHION 0.01 0 0 
0.1 3.17 2.05 
1.0 9.83 3.74 
CULEX P. PIP/ENS 
PERMETHRIN 0.01 3a 2.2a 
0.1 4.79 3.09 
1.0 10.55 8.34 
MALATHION 0.01 0 0 
0.1 3.21 1.80 
1.0 8.27 4.08 
a Estimated 
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The percentage droplet size for malathion and permethrin calculated in 
this study (in the range of 5 to 20 µm) agrees with those established for ground 
equipment used for mosquito control. 
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ATHLETICS AND THEIR EFFECTS ON FEMALE 
TEACHERS IN PUBLIC SCHOOLS IN IOWA 
Robert I. Wessel 1 
ABSTRACT. Title IX of the Elementary and Secondary Act Amendments 
(1972) was intended to create equal educational opportunity for women in 
all phases of education including athletics. In Iowa an unexpected result of 
the amendment appears to be a reduction of opportunities for women in 
public school teaching because of an increasing need for coaches. A tabulation 
of the trend in employment of teachers shows that, among total teacher em-
ployment, the percentage of women is declining, whereas more males and 
more coaches are employed. Simultaneously, the three state universities in 
Iowa are graduating more women with teaching majors. A tentative explana-
tion of these phenomena is provided. 
INTRODUCTION 
The effects and implications of Title IX of the amendments to the 
Elementary and Secondary Education Act (Public Law No. 92-318 [1972]) 
have been repeatedly studied. The aspect which is explored here, however, has 
not been examined before-that is, the effects of Title IX on the employment 
of female teachers in public schools. A 1970 article in the journal of Secondary 
Education by James R. Solberg suggested that it was becoming more and more 
difficult to hire women to teach in secondary schools because of the increasing 
demands for coaches. 2 Title IX has further increased the demand for coaches 
in public schools. An examination of the effects of recent policies on the sex 
ratio of teachers in secondary schools is evidently pertinent. The following is 
a study of personnel policies in Iowa secondary schools primafily based on data 
supplied by the Iowa State Department of Public Instruction. 
The significant variable intervening since Solberg's article appeared is 
Title IX. The results of Title IX include a 47% increase ~ the number of par-
ticipants in interscholastic athletics in the United States. This increase in the 
number of athletic participants resulted in an increased number of coaches-
hence, more male teachers in secondary education. 
1 Associate Professor, Department of Political Science, Iowa State University, 
Ames, Iowa. 
2James R. Solberg, "Interscholastic Athletics-Tale that Wags the Dog?" 
journal of Secondary Education, Vol. 45, No. 5 (1970). 
3Data for Tables 2 , 3, 5, 6, 7, and 8 are from the Annual Survey of Iowa 
School Teachers by the Iowa State Department of Public Instruction. Com-
puter printouts of these data are in the files of R. I. Wessel. 
4National Federation of State High School Associations Annual Sports Partici-
pation Survey 1976-77 as reported in the New York Times, "Is Title IX Scoring 
Many Points in the Field of Women's Sports?" Sept. 27, 1977. 
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EVIDENCE OF DECLINE IN NUMBER OF FEMALE TEACHERS 
Expanded athletics and Title IX have evidently resulted in a decreasing 
percentage of women in secondary schools over the last forty years (see 
Table 1). 
Table 1. Percentage of women in Iowa public school teaching since 1941 
1941-42 64.5% 
1950-51 54.0% 
1960-61 44.2% 
1971-72 39.3% 
197 6-77 38.1% 
The 1941 through 1961 data come from the Iowa Educational Directory, 
1941-1942; 1951-1952; and 1961-1962 (Des Moines Department of Public 
Instruction, State of Iowa, 1941-62). 1971and1976 data are from the Annual 
Survey of Iowa School Teachers collected by the Iowa State Department of 
Public Instruction. 
The 1.2% loss of female teaching positions between 1971 and 1976 (the 
years of major concern to this study because of the intervening variable of 
Title IX in 1972) is a real loss of 1594 positions. The loss is more striking when 
one considers the fact that females gained 897 teaching positions in special 
education during the same period. These figures indicate that women actually 
lost 2491 teaching positions in areas other than special education in Iowa 
between 1971 and 1976. At the same time, there was an increase in the number 
of physical education majors hired to teach the subjects commonly taught to 
some extent by women; i.e., mathematics, English , and social studies (as indi-
cated in Table 2 ). 
Table 2 shows the continuing inroads made by non-majors, whose 
emphasis is physical education-athletics, into traditional subject-matter areas. If 
certified teachers who also have coaching certification were considered, the in-
roads of athletics into these traditional academic areas would appear much 
larger than those cited figures demonstrate. 
Mathematics, English, and social studies are here considered to show 
changing ratios of women to men. Table 3 illustrates the absolute and percent-
age losses of teaching positions by women in these three teaching areas between 
1971 and 1976. 
Table 3 shows a loss of positions by women teachers in all three sub-
jects-with the social studies losses being highest. 
Table 4 is a study of the ratio of male to female coaches for the 197 8-79 
school year. The high percentage of male coaches validates the assumption that 
most coaches, including those entering the disciplines considered here, are male. 
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Table 2. Increases in Physical Education majors teaching Mathematics, 
English, and Social Studies in Iowa between 1971-76 
1971 1976 Increase 
Mathematics 279 333 54 
English 117 158 41 
Social Studies a 626 662 
-11 
Total 1025 1153 128 
aA recent study of history teaching in Iowa found that 87% of all history 
teachers were male. See Carrol, William et. al. "The Teaching of History in 
the Public High Schools of Iowa," August, 1979. Unpublished study; copy in 
Wessel file. 
Table 3. Actual number and percentage change in numbers of women teach-
ing English, Mathematics, and Social Studies in Iowa, 1971-76 
Number of Number of Number of 
women teachers women teachers positions 
Subjects taught 1971 1976 lost % Loss 
English 4487 4090 397 8.8% 
Mathematics 1182 1047 135 11.4% 
Social Studies 1140 781 359 31.5% 
Data are from the Annual Survey of Iowa School Teachers collected by the 
Iowa State Department of Public Instruction. 
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Table 4. Actual and percentage of male and female head coaches in Iowa in 
1978 
Male 834 Male 89% 
Female 60 Female 6% 
Unknown 50 Unknown 5% 
Total all sports 97 3 
These data are from a study by M. Peggy Burke presented at Iowa State Depart-
ment of Public Instruction Title IX Conference on Physical Education and 
Athletics, University of Iowa, Dec. 4-5, 1978. Data are in Wessel files. 
If we assume that most physical education majors entering the subject 
areas discussed here are male, then a part of the explanation for the decline of 
female teachers has been located. 
CAUSES OF FEMALE DECLINE 
It is possible to suggest several reasons for the decline of females in 
secondary education including: (1) women drop out of teaching, and the de-
clining number of total positions available reduces their opportunity to return; 
(2) teacher salary increases have been sufficient to make teaching more attrac-
tive to male teachers; (3) the demand for coaches has continued to increase 
over the years without a commensurate increase in the availability of female 
coaches. 
Regardless of the correctness of the above reasons, the fact remains 
that the number of women in secondary schools, teaching the three subjects 
considered here, is declining in a period of decline in the total number of 
secondary school teachers. At the same time, the number of physical education 
majors teaching basic subject-matter is rising. 
CHANGES IN FEMALE POSITIONS BY SCHOOL SIZE 
Another perspective of the impact of Title IX is reflected in the effects 
of increased maleness in teaching positions regardless of the size of the school 
discrict. The following tables show the trends in sex ratios of teachers in the 
Iowa school districts based upon school district sizes ranging from size 1 
(smallest) to size 7 (largest) between 1971 and 197 6. 5 Table 5 indicates a 
declining ratio of women in all secondary school systems in Iowa regardless of 
5school size is determined as follows: Size 1: 0-499; Size 2: 500-749; Size 3: 
750-999; Size 4: 1000-1499; Size 5: 1500-1999; Size 6: 2000-2999; Size 7: 
3000 and above. 
Table 5. Ratio of female to male teachers in Iowa secondary schools* 
School size 1 2 3 4 5 6 7 
Ratio 
1971-72 .731 .609 .619 .609 .583 .586 .698 
1976-77 .680 .564 .546 .598 .529 .573 .664 
*For Tables 5 through 8, data are from the annual survey of Iowa School Teachers collected by the Iowa State Depart-
ment of Public Instruction. (For the definition of school size, please refer to footnote 5.) 
Table 6. Ratio of female to male mathematics teachers in Iowa public schools 
School size 1 2 3 4 5 6 7 
Ratio 
1971-72 .624 .665 .743 .607 .571 .715 .717 
1976-77 .470 .584 .643 .454 .509 .569 .668 
N 
-J:>. 
\0 
N 
Vl 
0 
Table 7. Ratio of female to male English teachers in Iowa public schools 
School size 1 2 3 4 5 6 7 
Ratio 
1971-72 4.439 3.888 3.947 3.786 4.266 3.293 3.365 
197 6-77 3.935 3.400 3.061 3.137 3.048 2.960 2.753 
Table 8. Ratio of female to male social studies teachers in Iowa public schools 
School size 1 2 3 4 5 6 7 
Ratio 
1971-72 .353 .325 .468 .402 .369 .456 .659 ~ 
197 6-77 .277 .250 .292 .324 .267 .284 .433 t"rl rJ) 
rJ) 
t"rl 
t"'" 
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school size. Table 6 illustrates the loss of female positions in mathematics in 
all school sizes with a somewhat larger rate of loss as the system becomes 
smaller. Table 7 indicates that males are making further inroads into English, 
which has generally been regarded as a teaching area commonly held by 
women. Table 8 shows the continuing loss of social science positions by 
women in all school sizes. A basic conclusion from Tables 5-8 is that no school 
system in Iowa appears immune from an increase in males as a part of its teach-
ing staff. 
Thus, in the three areas tabulated, women have declined as a part of 
the teaching population in both small and large Iowa secondary schools. Public 
school systems need to give serious thought to future problems that may arise 
under affirmative action mandates given the trends indicated here. It appears 
that the rising demand for coaches, among other reasons, has biased secondary 
school employment in favor of males. 
Perhaps the explanation for the increasing maleness in the teaching 
areas discussed here relates to the nature of the recruiting process for public 
school teaching positions. The normal career advancement mode is through 
initial employment in small schools followed by movement to larger school 
systems. If the vehicle for original employment is the coach-teacher relation-
ship, which is predominately held by males, the subsequent advancement path-
way carries male dominance to the larger systems. More research is needed to 
determine the validity of these suggestions. 
CONCLUSIONS AND OTHER IMPLICATIONS 
There is clear evidence of a decline in the number of female teachers in 
Iowa secondary schools and of a corresponding rise in the number of male 
physical education majors teaching subject matter traditionally taught in part 
by women. The data cited here reflect conditions in Iowa, a state which tra-
ditionally has been a leader in girls' sports in high school. Research is needed to 
explore the Title IX effect on the sex ratio of secondary school teachers in 
states which are seeking to comply with the Title IX requirement and have 
much further to go to comply than Iowa. 
A recent study in the College of Education, Iowa State University, rela-
tive to newly graduated teachers from the three state universities shows that 
"approximately a 3 to 1 ratio of women to men teachers exists for all three 
study years, with the percent of women graduates gradually increasing in each 
of the three years. " 6 Table 9, quoted from this study, indicates a general in-
creasing ratio of women to men in teacher education programs in Iowa. Thus 
while a rising percentage of females is being educated in teacher education at 
Iowa's public universities, I have shown that female employment as teachers in 
Iowa has been declining. 
6 Lynn G~ass and Pat M. Keith. "Follow-up study of selected teacher education 
graduates from Iowa State University, the State University of Iowa, and the 
University of Northern Iowa," 1975. The study considered teacher education 
graduates for the years 1965-1970 and 1974. This publication is available from: 
Research Institute for Studies in Education, College of Education, Iowa State 
University, Ames, Iowa. 
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Table 9. Numbers of students graduating in Teacher Education from Iowa's 
three state universities 
Number of Study Subjects 
Study year Male Female Total 
1964-1965 271 665 936 
1960-1970 487 1,336 1,824 
1973-1974 412 1,172 1,582 
Total (percent) 1,170 (27 .0) 3,173 (73.0) 4,344 (100.0) 
The data are from Lynn Glass and Pat M. Keith. "Follow-up study of selected 
teacher education graduates from Iowa State University, Uniyersity of Iowa, 
and the University of Northern Iowa." Vol. I, Issue I, 197 5. Available from the 
Research Institute for Studies in Education, College of Education, Iowa State 
University, Ames, Iowa. 
Given the trend of employment of female teachers in secondary schools 
in Iowa since 1971, there appears to be little hope to improve the position of 
female teachers. It is conceivable in an attempt to halt this trend that women 
could bring a class action suit against public schools which would, if won, re-
quire the coaching/teaching relationship be eliminated as a condition of em-
ployment. 
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SOME MISINTERPRETATIONS OF KARL POPPER 
E. D. Klemke1 
ABSTRACT. In a recent paper on contemporary religious apologetics, Henry 
Veatch discussed Karl Popper's criterion for distinguishing science from non-
science. I am concerned with Veatch's comments about Popper's criterion, not 
with the paper in entirety. I maintain that Veatch has misunderstood the 
criterion, its uses and applications, and that his comments are either mislead-
ing or incorrect. 
In his recent paper, Henry Veatch has called our attention to "A 
Neglected Avenue in Contemporary Religious Apologetics."2I decided to take 
a tour down this neglected avenue. And while I found much of the terrain 
interesting, I do not intend to comment on all of it. Instead, I shall be con-
cerned with one feature of it. Specifically, I intend to examine Professor 
Veatch's comments on and (mis)use of Popper's criterion of demarcation and 
the implications (or non-implications) of that criterion. I shall show that 
Veatch has misunderstood Popper's criterion, its uses, and its implications and 
that most of his comments pertaining to it are incorrect or misleading. There 
is no need to deal with the rest of Veatch's paper. For if I have shown what I 
intend to show, then I believe that the rest of the paper is pointless. 
In his interpretation of Popper's criterion, Professor Veatch states eight 
major theses: 
(1) For Popper, it is a characteristic of scientific theories and hypo-
theses '' that their original invention or discovery owes nothing to any sort of 
empirical evidence or logical argument. Instead, they are quite literally sheer 
inventions, made up, as it were, out of whole cloth, and dreamed up in ways 
that bear comparison to the kind of thing that happens in artistic creation" 
(p. 3l ; cf. p. 35). 
Thesis one is false. Although Popper does occasionally refer to scien-
tific theories and hypotheses as inventions (C & R, p. 46 )3, he does not hold 
that they are sheer inventions or creations. Furthermore, he believes that many 
scientific theories originate from myths. Thus they do have a source other than 
spontaneous creation (C & R, pp. 38, 50). Last, and most important, Popper 
holds that the " jump" to the formulation of a theory is from a problem-
situation in which the scientist is immersed, a problem situation which itself 
has both empirical and logical aspects (C & R, p. 55). Since Popper constantly 
stresses the importance of this context for scientific theories-the context of 
1Professor, Department of Philosophy, Iowa State University, Ames, Iowa. 
2 Religious Studies, Vol. 13, pp. 29-48. 
3I have limited my references in this paper to one of Popper's books, Con-
jectures and Refutations (C & R) (N. Y.: Harper and Row, 1963), which is 
Popper's most accessible book. However, all of these views are repeated in his 
other works. 
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a problem-situation-I fail to see how anyone could have missed it. Thus, 
Veatch's characterization of Popper in this context is at best a caricature and at 
worst false. 
(2) For Popper "the truly great advances of science, so far from being 
due to any grubbings of painstaking research or to the rigors of logical process, 
are rather due to flashes of imaginative genius" (p. 31).4 
After reading Veatch' paper, I reread everything that Popper has pub-
lished with regard to the topic in this thesis. I have not found one passage in 
which thesis two is either stated or implied. And for good reason: the view 
attributed to Popper in it is so absurd that no one could seriously believe it. 
Veatch's attributing this view to Popper is one of the most unjust charges that I 
have ever encountered. 
(3) Popper "would appear to have .. . drawn his line in such a way that 
on the one side are to be reckoned all of those enterprises that are properly 
scientific ... in the sense that they place their reliance upon the hypothetico-
deductive method; and on the other side ... an indeterminate and somewhat 
motley crew of enterprises-some of them resembling metaphysical speculation, 
others being perhaps classifiable as religious discourse or theological argument, 
others reminding one of ethical or aesthetic judgements, and still others as 
amounting to little more than projects of ordinary, everyday human reflection 
and discussion" (p. 31). 
This thesis, preparatory to thesis four which is more crucial, is true if 
understood within the context of Popper's position. And in that context it is 
clear that there is nothing pejorative either said or intended with regard to 
Popper's discussion of the distinction or his characterization of what lies on 
either "side of the line." Popper stresses that the criterion is intended to de-
marcate the scientific from the non-scientific and not to demarcate the mean-
ingful from the meaningless. 
(4) "Enterprises of these latter kinds [in (3)] are scarcely marked by 
any ... reliance upon the hypothetico-deductive method. But if they do not 
rely upon the proper ... method of science, then [for Popper] such enter-
prises ... cannot possibly claim to be scientific. And if not scientific, then can 
they claim to be even properly cognitive enterprises at all?" (p. 31). 
It is clear that Veatch assumes that Popper's answer to the question at 
the end of thesis four is: No. Very well, then thesis four is false. Popper does 
not hold that anything which does not pass the criterion of demarcation as 
being scientific is non-cognitive. For example, in his discussions of astrology, 
the Marxist theory of history, and psycho-analytic theories, Popper states that 
all of them fail to meet the criterion of demarcation for a scientific theory, 
namely falsifiability, or refutability, or testability (C & R, p. 37). Yet he says 
this about Freud's and Adler's theories: "They were simply non-testable, 
irrefutable .... This does not mean that Freud and Adler were not seeing 
certain things correctly: I personally do not doubt that much of what they 
say is of considerable importance, and may well play its part one day in a 
4This statemen~ and the following are all quotations from Veatch as cited. 
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psychological theory which is testable" (C & R, p. 37). I repeat: thesis four 
is false. Popper's criterion is not intended to demarcate the cognitive from the 
non-cognitive. 
(5) " It is . .. questionable whether [for Popper] metaphysical language 
and .. . any and all forms of non-scientific discourse can be regarded as prop-
erly informative or descriptive" (pp. 31-32). 
Thesis five is false for the same reasons that thesis four is false. Non-
scientific discourse can be regarded as genuinely informative and descriptive. 
Again, Popper's criterion is one which is intended to demarcate that which is 
scientific from that which is non-scientific. It is not intended to provide a 
demarcation for: that which is cognitive from that which is non-cognitive; 
that which is informative from that which is not informative; that which is 
descriptive from that which is not descriptive; or that which is meaningful 
from that which is meaningless. 
(6) " Such truths [ e.g., metaphysical statements, religious affirmations] 
as are to be relegated to the far side of the line of demarcation can hardly claim 
to be truths of fact about the world in the way scientific truths are" (p. 32). 
I am happy to say that thesis six is true! But then, as it is stated, 
namely, that metaphysical statements, etc., cannot claim to be truths of fact 
about the world in the (same) way as scientific truths are, who on earth could 
ever deny it? 
(7) "What does the acceptance of the Popperian line of demarcation 
amount to, if not to a more or less tacit understanding that to science will 
belong the entire world of fact, whereas to religion will belong the domain of 
the non-factual, or the other-than-factual? . . . The immediate consequence 
would seem to be that it is science and science alone that is able to give us 
instruction and information about reality" (p. 33; cf. p. 34, p. 37). 
Thesis seven is false for the same reasons that theses four and five are 
false. Again, Popper's criterion of demarcation is not one which distinguishes 
the factual from the non-factual or from the other-than-factual, whatever that 
is. Nor is it one which distinguishes that which is informative from that which 
is not informative. (See again the quotation, above, referring to the "theories" 
of Adler and Freud.) Furthermore, the observation statements by which 
scientific theories are tested do not fall within the category of scientific 
theories or hypotheses, yet they surely are factual! Similarly, Popper would not 
deny the obvious fact that we gain factual knowledge about the world from our 
everyday, ordinary experiences and observations. 
(8) "Popper insisted [that] one should simply content himself with 
trying to find ways of falsifying one's hypothesis" (p. 36). 
Thesis eight is also false. First, Popper holds that "statements or 
systems of statements, in order to be ranked as scientific, must be capable of 
conflicting with possible, or conceivable, observations" (C & R, p. 39). This 
does not mean or imply that the only concern of the scientist is to find ways 
of falsifying his hypotheses. For, second, his main goal is to arrive at theories 
which have a high degree of coroboration (C & R, p. 58). A scientist who is 
content with falsifying his hypotheses and theories, and nothing else, might 
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be considered to be a great cnttc, but scarcely a scientist. The refutability 
requirement is one of falsifiability, not one of falsification. And as Popper 
stresses, that is equivalent to saying that it is a requirement for testability. 
But the whole point of the enterprise is to come up with theories which pass 
the tests and are hence corroborated. 
I regret that Professor Veatch has given the worst interpretation possi-
ble of Popper's views. I think that if Professor Veatch had carefully read and 
comprehended Popper's frequently reprinted "Science: Conjectures and 
Refutations" (C & R, pp. 3 3 ff.), he would not have propounded such mis-
interpretations. I am not claiming that Popper's views are beyond criticism. 
But the Veatch exposition unfortunately ranges from misleading to incorrect. 
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INTERSPECIFIC HYBRIDS OF ZEA MAYS AND Z. DIPLOPERENNIS 1 
Richard W. Pohl2 and Marc C. Albertsen3 
ABSTRACT. Interspecific hybrids between Zea mays L. and Z. diploperennis 
Iltis et al. were made using Z. diploperennis as the female parent. The hybrid 
seedlings produced multiple culms. Major culm tassels resembled those of maize 
but lacked the well-developed central spike. In addition, simple terminal male 
inflorescences were also produced by many of the ear shoots. All the middle 
and upper nodes of the culms produced ear shoots, with 10-82 ears occurring on 
various culms. The ear shoots produced paired pistillate _spikelets, formi~g four 
rows. Hybrid plants backcrossed to Z. mays yielded both yellow and darkly 
colored caryopses. This color segregation may indicate some of the genes for 
color are present in Z. diploperennis. 
Several caryopses of the newly discovered Zea diploperennis Iltis, 
Doebley, and Guzman (Iltis et al. , 1979) were obtained from Dr. Iltis in 1978. 
A seedling was grown in the greenhouse and transplanted to a garden in Ames, 
Iowa, in late spring of 1979. The seedling produced a large, vigorous clump 
with a basal diameter of ca .. 75 m and a height of 2 m. The plants produced 
rhizomes and rooted from decumbent stem bases. No signs of flowering were 
evident by October. A portion of the clump was transplated to the green-
house before killing frost. The remainder of the clump in the garden was 
winter-killed. 
Zea diploperennis is morphologically similar to annual teosinte (Z. 
mex icana (Schrad.) R. and M.) and differs greatly from Z. mays. It flowers 
only under short-day conditions, producing both tassels and ears in the green-
house during winter. The terminal tassels are small and simple. The ears, 
produced from leaf axils as in maize, are simple structures with few husk 
leaves. The small, two-rowed pistillate inflorescence has a readily disarticulat-
ing rachis, similar to that of teosinte or to the pistillate portion of the Trip-
sacum inflorescence. Terminal staminate inflorescences also are produced on 
the apex of the p istillate inflorescence. Our plant flowered in the greenhouse 
under natural daylength (approximately nine hours) during December, produc-
ing tassels at least two weeks before ears appeared. 
Interspecific crosses were made between Zea diploperennis (female 
parent) and Z. mays (male parent). Z. mays pollen was obtained from plants of 
lJoint Contribution from Departments of Botany and Agronomy, Iowa State 
University, Journal Paper No. J-10159 of the Iowa Agriculture and Home 
Economics Experiment Station, Ames. Project 183 3. The facilities of the Iowa 
State University Herbarium, supported by the Sciences and Humanities Research 
Institute, were used. 
2Distinguished Professor, Department of Botany, Iowa State University, Ames, 
Iowa. 
3Department of Agronomy, Iowa State University, Ames, Iowa. 
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an open-pollinated variety from Portugal (Portuguese Regional Variety 216), 
the only Z. mays pollen available at the time of Z. diploperennis silk emergence. 
Three mature caryopses developq:l from these pollinations. Two seedlings 
grown from these in the greenhouse were transplanted to a garden in May 
1980. A ramet of the parental Z. diploperennis was planted alongside these 
two seedlings. The two hybrid seedlings rapidly outgrew the parental type and 
eventually reached heights of 1.6-2.6 m. One plant developed four main culms 
and the other, seven. Tassels were produced by mid-July. The major tassels 
resembled those of Z. mays but lacked the characteristic well-developed central 
spike. Anther extrusion appeared normal with dehiscence by terminal pores. 
Many of the ears produced spike-like terminal male inflorescences that also 
extruded anthers and shed pollen. Tassels commonly disarticulated from the 
culms late in the season, leaving well-developed, cup-like disarticulation sur-
faces at the point of detachment. 
The hybrids are very leafy plants, with 11-15 leaf-bearing nodes per 
culm. All the middle and upper nodes produced ear shoots, often two or three 
in each leaf axil. The culms produced three to eight major leafy branches, each 
of which also produced ear shoots. The total number of ears per plant, there-
fore, may be in the hundreds, with 10-82 ears produced on a single culm. 
The ear shoots are much smaller than those of · Zea mays and more similar 
to those of common teosinte, Z. mexicana. Husks are few. The ear shoot 
itself. is a . simple, slender spike with a more-or-less disarticulating rachis. It 
differs from that of the Z. diploperennis parent in having paired pistillate 
spikelets instead of solitary ones and hence is four-rowed. Seed set in the 
hybrids was not high, but this may have been affected by drought during the 
summer of 1980 in the Ames area. The hybrids continued to produce tassels 
and ear shoots until frost. Many of the ears did not mature before frost, but 
numerous mature caryopses were obtained by cutting and drying entire culms 
in the laboratory. 
In Zea diploperennis the caryopses are completely concealed between 
the glume and rachis internode. In the hybrids, however, the caryopses are too 
large to fit in the glume-internode cavity, and the apex of the kernel usually 
protrudes from the glume, an effect of the maize parentage. We have not yet 
attempted to germinate the caryopses obtained from the hybrids. Because 
silking did not occur in the garden until long after all local Z. mays had ceased 
pollinating, the caryopses represent selfs of the hybrid plants. 
During the summer, we backcrossed the hybrids to Zea mays, using 
field-grown inbred 'A632' as the pistillate parent. We obtained only 33 cary-
opses from several hand pollinations. The significance of the poor seed set has 
not been determined and may be related, in part, to the hot and dry environ-
mental conditions during the hand-pollinating period. Of the 3 3 kernals, 2 3 
were yellow and ten were darkly colored. A632 probably carries all the alleles 
for aleurone color except C and R . Portuguese Regional Variety 216, the 
initial Z. mays male parent crossed with Z. diploperennis, is from an open-
pollinated population that has predominantly yellow caryopses, although 
instances of ears with all red caryopses occur. If the genetic constitution of the 
aleurone color-inducing alleles can be determined from sib caryopses of the 
plant used as the first male parent, we should be able to determine the con-
stitution of the aleurone color alleles in Z. diploperennis. 
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Zea diploperennis is a vigorous perennial, spreading not only from 
thick, short rhizomes but also by the rooting of long, decumbent culm bases. 
The hybrids did not produce rhizomes but did tiller, continuing to produce 
multiple culms until frost. Ramets of both plants, transferred to the greenhouse 
in October before frost, continued to grow, although the smaller plant died 
after a month. The other plant was still alive in mid-January and has continued 
to produce new ears from short basal shoots. Though developing a few new 
basal shoots, it is doubtfully perennial. It has produced no staminate inflo-
rescences under the short-day conditions in the greenhouse during Novem-
ber and December. In the absence of any other pollen, the silks of the hybrid 
were pollinated by pollen of Z. diploperennis, which produced both tassels and 
silks at the same time. The hybrid has set a moderate amount of seed, but its 
vegetative vigor is declining. The caryopses produced, similar to those produced 
by selfing the hybrid plants in the summer, are too large to fit in the glume-
internode cavity, and their apieces protrude from the glume. Whether this is 
simply a maternal effect or whether it represents the predominance of the 
Z. mays parent on caryopsis development has not been determined. 
LITERATURE CITED 
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YOUNG CHILDREN'S CONCEPTS OF HUMAN BIRTH 
Mary Ann Hvizdos and Sam G. Clark1 
ABSTRACT. Our objective was to assess preschool children's knowledge of 
three human birth concepts and to determine if children's knowledge is influ-
enced by birth education. Twenty boys and fifteen girls, between ages four 
years and five years and six months, randomly were assigned either to an 
experimental or to a control group. All were given a birth concept pretest and 
post-test. Experimentals received three birth education lessons between tests. 
Within and across group differences in pretest and post-test performance were 
examined by analysis of variance. Children's performance on the pretest in-
dicated that they did not have accurate concepts of human birth. Those given 
the birth education sessions did significantly better on the post-test than those 
who were not for concept one (a mother and a father are necessary to make a 
baby) and for concept two (a baby grows in a special place inside the mother 
before it is born) but not for concept three (a baby is born by coming out of 
the mother through a special opening in her body). Birth education may be 
useful for preschool children. Education methods can possibly be improved. 
INTRODUCTION 
Though, certainly, human birth is of interest to young children, little 
research has been done about their concepts of reproduction and human birth 
(Grams, 1970; Higdon, 1970; Freud, 1938; Piaget, 1929). 
Some of children's curiosity may be observed through their questions. 
Hattendorf (1932) attempted to categorize sex-related questions that mothers 
said their children asked. The sample of mothers and thus of reported children 
aged from two through thirteen years is large (1797 children), but the study 
can be criticized because it relies on mother's recall. Nevertheless, the findings 
are worthy of consideration because many of the mothers reported similar 
questions. For example, Attendorfs data indicate that about one-half of all 
of the hundreds of sex-related questions are about human birth and that the 
predominance of these questions are asked by preschoolers. 
How accurate is children's thinking about human birth? A few papers 
(Conn, 1948; Nagy, 1953 ; Kreitler and Kreitler, 1966;MooreandKendell, 1971) 
consider children's responses to such questions as: (1) where does a baby come 
from? (2) how did the baby get here? (3) where was the baby before it got here? 
and (4) how does the baby get out of the mother? Consistently, preschool chil-
dren were found to be lacking in accurate knowledge and in realistic concepts 
relating to human birth processes. It is important to note, however, that 
these few studies were conducted prior to the so-called American "sexual 
revolution," and that two of them (Nagy; Kreitler and Kreitler) involved chil-
dren living outside of the United States. Other than Bernstein and Cowan's (1975) 
study in which children's origin of baby concepts were related to their perform-
ance on Piagetian-type tasks, there is a dearth of more current investigations, 
1 Assistant Professor, Early Childhood Education, Point Park College, Pittsburg, 
Pa.; and Professor, Dept. of Child Development, Iowa State University, Ames, Ia. 
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and we are asking, "Do Midwestern American children have and/or can they be 
taught reasonably accurate concepts related to human birth?" To pursue this 
question, we utilized three human birth concepts which seem to fit the re-
ported inquiries preschool children have about sex and birth, namely: (1) a 
mother and a father are necessary to make a baby, (2) a baby grows in a spe-
cial place inside the mother before it is born, and (3) a baby is born by coming 
out of the mother through a special opening in her body. 
This study was designed, then, in an effort to determine the accuracy of 
knowledge that preschool children have about these human birth concepts and 
to determine the influence of birth education given by a non-parental figure on 
preschool children's accuracy of knowledge. 
METHOD 
The sample was drawn from children attending the Iowa State Univer-
sity Child Development Laboratory School. All were American born and were 
between the ages of four and five and one-half years. Only one child was ex-
cluded from the study when his parents preferred that he not participate. The 
final sample consisted of 35 children (20 boys and 15 girls) who were randomly 
assigned within sex either to an experimental (ten boys and eight girls) or to 
a control group (ten boys and seven girls). All children were individually given 
a pretest and, two weeks later, were given the same measure as a post-test. 
Children in the experimental group received three individually administered 
and short birth education lessons between measures. 
The measurement instrument, devised to assess children's knowledge 
related to the three human birth concepts identified above, included four items 
for each of the three concepts. For example, for each item relating to the con-
cept that a mother and a father are necessary to make a baby, the children were 
presented with a row of three black and white pictures and instructed to "point 
to the picture that shows best what or who it takes to make a baby." Only one 
picture per item (row of three) was considered to be correct and when selected 
was scored as one point. The other two pictures in each item row, either in-
accurate or representing an incomplete response, were, when selected, scored as 
zero points. The same procedure was used for the other two concepts. 
Pictures for the instrument were of people and things readily recogniz-
able by children four or five years old. For concept one, the "correct" choice 
was of a father and mother together. Incorrect choices included a mother 
alone, a father alone, a physician alone, and a physician examining a mother. 
The "correct" choice for concept two was a clothed woman who appears to be 
in her ninth month of pregnancy. Incorrect selections included pictures of a 
non-pregnant woman, a generally obese woman, a man with a protruding 
abdomen, a hospital, and a crib and a cloud ... For concept three, the "correct" 
choice was of a woman in birth position and with a baby emerging from the 
appropriate location. Incorrect choices were pictures of a row of baby cribs, a 
mother asleep, and of a baby's head emerging from incorrect areas of the 
mother's body. 
Between pretest and post-test measures all children in the experimental 
group attended three birth education sessions. Each session included presenta-
tions of about 15 minutes to each child. Slides, drawings, pictures, a manikin, 
a papier-mache model and a visit by a pregnant woman were used by the 
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teacher in assisting the children to understand better the three concepts for 
study. ·The children's attention span and verbal involvement were at a high 
level in each session. 
RESULTS 
The pretest performance data indicate that these children sampled did 
not possess accurate knowledge, as measured, about human birth. In response 
to the concept one statement, "Point to the picture that shows best what or 
who it takes to make a baby," an incorrect selection was made more than two-
thirds of the time. Children appeared better informed about concept two: 
where a baby grows before it is born. However, they still made an incorrect 
selection one-half of the time. Children's thinking about concept three, how a 
baby gets out of the mother, was in error two-thirds of the time. These data 
are supported by inaccurate verbal statements made by the children during 
testing. The majority of children tested apparently thought that only a mother 
is necessary to make a baby, that the baby grows in her "tummy" before 
birth, and that the baby gets out of the mother in some mysterious and often 
bizarre way. 
Single Classification Analyses of Variance were used to measure signifi-
cance of differences in pretest and post-test performance by children in the 
control and in the experimental groups. The results of analyses in Table I 
indicate that the children in our sample did not significantly differ by group on 
pretest performance. However, following treatment in which experimental 
children received three birth education sessions, their post-test performance 
was significantly better than that of the controls for concepts one and two but 
not for concept three. 
In addition to the data presented in Table I, the pretest and post-test 
scores of children within groups were compared to determine if within-group 
performance gained significantly. The controls had slight gain scores for two of 
the twelve test items but no gains and some slight regressions for the other 
items. The experimentals gained on ten of the twelve test items, of which two 
reach statistical significance (concept one, item four, p < .05; concept three, 
item two, p < .01) and seven others approached significance. The experimental 
children had greatest gain scores for concept one, next best for concept three, 
and least for concept two. 
In the t-test (two-tail for independent samples) analyses for age and sex 
differences, no significant sex differences were found for either pretest or post-
test performance. Also there were no significant age differences for pretest 
performance. However, following birth education sessions, the older experi-
mental children did significantly better (t, 2.39;p < .05) than the younger ones 
on the three items of concept three. 
DISCUSSION 
We validate the conclusions of previous investigators (Conn, 1948; 
Nagy, 1953; Kreitler and Kreitler, 1965) that accuracy and completeness of 
knowledge of human birth is poor among children in the age bracket studied. 
This consensus of findings is emphasized perhaps by the facts that the other 
investigators studied children from substantially different populations and 
Table 1. Comparison of experimental children with controls meansa and F-values for group differences. on pretest and 
post-test measures 
Concept Item Pretest Post-test 
xE xC F XE xC F 
I 1 .71 .64 .19 .86 .21 23.24** 
2 .19 .14 .13 .48 .14 4.43 ** 
3 .29 .43 .73 .57 .43 .66 
4 .09 .21 .94 .48 .07 7.36** 
II 1 .52 .36 .91 .71 .21 10.43 ** 
2 .76 .50 2.60 .66 .36 3.37 
3 .62 .36 2.33 .57 .14 7.43* 
4 .48 .43 .07 .71 .14 15.09** 
III 1 .14 .07 .40 .33 .28 .08 
2 .38 .57 1.20 .86 .64 2.20 
3 .43 .50 .16 .48 .29 1.24 
4 .52 .43 .29 .71 .43 2.93 
*p < .05 
**p < .01 
aMaximum possible mean score for each item is 1.00 
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used different kinds of measurement, and that we made greater efforts towards 
control of measurement and population variables. 
For our concept one (a mother and a father both necessary), attend-
ance at the birth education sessions improved response to measurement items. 
It is possible, however, that performance improvement was a function of rote-
memory rather than concept comprehension, this being suggested by similar-
ities between instruction and testing procedures. Perhaps, then, our birth edu-
cation sessions served to educate children how better to perform on the test 
items than in actual comprehension of birth concepts. This possibility needs 
further investigation. 
For concept two, our purpose in the education sessions was to teach 
the children that a baby grows in a "special place" (womb, uterus) inside the 
mother. Significant differences in post-test performance favored the experi-
mentals but the difference was partially due to a drop in the scores of the con-
trols from the pretest to the post-test. Thus the significance of the gain in 
scores for concept two was not impressive. We are not sure our instrument is 
as sensitive to "special place" as desired. It is possible we were measuring 
children's ability to differentiate between nonpregnant and pregnant women, 
although from children's verbal statements made during birth education ses-
sions we believe they can correctly use such terms as "uterus" and "womb." 
For concept three (the baby comes out of the mother through a special 
opening), though the data contain post-test gain scores for the experimental 
group on each of the four items, differences between them and controls were 
not significant. It is, then, dubious that our birth education sessions contrib-
uted significantly to children's better understanding of the concept. Here again 
our problem may have been one of measurement rather than of children's 
educability. Item pictures for this concept were more complex and technical 
than those for the previous two concepts. Ability to deal with the picture 
complexity may be partly a function of the children's age. This is suggested by 
a significantly better performance of the five-year-olds over the fours on this 
particular concept. 
The study is a beginning effort. We found that preschool children in 
our sample do not know as much about human birth as we had expected, but 
that they can be taught. A beginning study inevitably has weaknesses. Certainly 
the measurement instrument requires refinement followed by investigation of 
its reliability and validity. Also required is the development of interesting, in-
formative and non-offensive materials about human birth that can be utilized 
in the education of young children. Such materials are hard to locate. Given 
these developments, similar studies with larger samples of children will expand 
the findings of this study. 
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SOCIAL INTERACTION IN SAME-SEX AND OPPOSITE-SEX 
DYADS AMONG SCHOOL-AGE CHILDREN 1 
Dahlia F. Stockdale and Damaris Pease2 
ABSTRACT. The purpose of the study was to determine if boys and girls 
differ in social behavior as a function of the grade level and sex of partner in 
a decision-making task. Six children, three boys and three girls, were drawn 
randomly from each of grades 1 througn 6. Each child was paired with every 
other child in his or her grade and interacted with each child in five separate 
trials in a game-selection task. Pairing took place so that at any given trial, 
each member of the pair had equivalent experience. Verbal protocols were 
analyzed according to ten behavioral characteristics. A regression computa-
tional procedure was employed for the analysis. Major findings were: with 
increasing grade level, use of antagonistic and task determining acts decrease; 
boys and girls are more assertive when interacting with an opposite-sex peer; 
within a sex, children differ with respect to their habitual responses to others; 
and children reliably respond differently to boys and girls although there are 
wide individual differences in how they respond. 
INTRODUCTION 
Increasing recognition, especially in the last decade, is being given to 
the importance of the peer group as a socializing agent and contributor to 
the development of social competencies in children (Asher, 1978; Hartup, 
1977, 1979). With rapid changes in society, the role of the peer group has 
become more prominent. Such changes as the decline of the extended family, 
the increase in age segregation, and separation of the child from the world of 
work have fostered greater peer group interactions. Increases in the incidence 
of single-parent families as well as in that of more mothers working outside the 
home with consequent placement of children in organized peer group settings 
(e.g., day care) at earlier ages have tended to heighten peer group dependence 
(Asher, 1978; Bronfenbrenner, 1974; Conger, 1978). The importance of the 
peer group for a child between the ages of six and eleven is suggested by the 
fact that the typical child spends nearly two and a half hours each day playing 
with friends (Roberts and Baird, 1971 ). Preference for like-sex friends is a well 
known social characteristic of children in middle childhood (Bonney, 1954; 
Reese, 1966). Recent studies have shown sex to be a stronger grouping crite-
rion in children than race (Asher, 1978; Schofield and Sagar, 1977; Singleton 
1 Journal Paper No. 212 of the Home Economics Research Institute, College of 
Home Economics, Iowa State University, Ames, Iowa. It is based on a Ph.D. 
thesis by the senior author, Iowa State University. The generous guidance of 
Leroy Wolins in data analysis is appreciated. 
2Professor and Distinguished Professor, respectively, Department of Child 
Development, Iowa State University, Ames, Iowa. 
268 STOCKDALE and PEASE 
and Asher, 1979). Sex cleavage exists in the preschool years but becomes pro-
nounced primarily in preadolescence (Argyle, 1969; Asher, 1978; McCandless 
and Hoyt, 1961). 
Thus, though preference for a peer of like sex has remained the domi-
nant social pattern in middle childhood, a few studies have indicated that boys 
and girls are developing heterosexual interests in the later years of middle child-
hood (Broderick, 1966; Lewis, 1958). Cross-sex choices were made by children 
in these studies with significant frequency. Thus, the preference for a peer of 
like sex has been shown to have exceptions in that some children have indi-
cated a preference for social activities with the opposite sex and have not 
shown marked antagonism toward members of the opposite sex. Therefore, it 
might be speculated that the behaviors of children in interactions with the 
opposite sex would vary by individuals and by age. 
The phenomenon of sex cleavage is not well understood. Working with 
preschool children, Jacklin and Maccoby (1978) have suggested: 1) children 
receive approval from peers and adults for playing with same-sex friends or 
peers, 2) the choice of a playmate may be due to the child's recognition of sex 
similarity and the child may have a preference to be with someone like himself/ 
herself, and 3) children enjoy similar activities and interests with like-sex 
peers who have behavior repertoires that are compatible. Blair and Burton 
(1971) have offered similar hypotheses for the development of sex cleavage 
in preadolescent children. Evidence exists that children's interests are highly 
related to traditional sex-role concepts and behaviors (Asher, Oden, and Gort-
man, 1977; Travis, 1977). 
The traditional social roles of males and females also have been well 
documented in the literature. The male role has been defined as the more active, 
dominant, agressive one, while that of the female is described as more passive 
and nonassertive in nature (Mussen, Conger and Kagan, 1969). In general, these 
prescribed roles are already evident in the middle childhood years. It might be 
assumed that the differing social role expectations, i.e., masculine/feminine, 
and social distance factors could influence the behavior of the child in direct 
relationship to the sex of their peer partner in a social interaction setting. In 
general, studies by Anderson (1939) and Kohn (1966) support the finding that 
children's behavior tends to be instrumental in the type of interaction that 
results with peers. 
The focal point of the present investigation centered on the analysis of 
the behavior of children in situations with a like-sex partner and an opposite-
sex partner. The central concern dealt with the extent to which the behaviors 
of the children are contingent upon the sex of their partners when extraneous 
factors are controlled. Thus, the investigation centered on the quantitative and 
qualitative aspects of behavior in a social setting with school-age children. 
Specifically, the experiment was concerned with the nature of verbal inter-
action as a function of membership in like-sex and opposite-sex dyads. Since 
sex cleavage appears to be the dominant pattern in middle childhood, different, 
behavior between like-sex dyads and opposite-sex dyads was expected. The 
following questions were examined. 1) Is the response of a child to another 
child of like sex different from the response of that child to a child of the 
opposite sex? 2) Do children respond differently to boys than to girls? 3) Do 
boys and girls behave differently at different ages when interacting in same-
sex and opposite-sex dyads? 
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METHOD 
Subjects 
Thirty-six children, 18 girls and 18 boys, participated in the study. The 
children, ranging in age from six years and five months to twelve years and 
seven months, were enrolled in recreational clubs sponsored by the Child 
Development Department at Iowa State University. All subjects were from 
middle-class homes and were enrolled in Grades one through six in the public 
schools. Each member of either the like-sex or the opposite-sex dyad had some 
previous social experience with the other member of the dyad through contacts 
in the club setting. 
Instrument 
The Behavior Scores System (Borgotta, 1963) was used for categorizing 
the verbal acts of the children. This is a category system that encodes content 
of social behavior in six categories: neutral assertions or communications, 
assertions or dominant acts, antagonistic acts, withdrawal acts, supportive acts, 
and supportive assertive acts. Within each of these categories, a surscore may be 
given for group-oriented acts which include task-determining acts and group-
maintaining acts. Furthermore, the emotional quality of any act may be scored 
according to the tension or unpredictable behavior demonstrated by the child. 
A complete description of the meaning of each category and the criteria for 
scoring behavior are included in a workbook for the study of social interaction 
instruments (Borgotta and Crowther, 1965). 
PROCEDURE 
Assignment to Dyads 
Six children, three boys and three girls, from each of the six grade levels 
were randomly chosen from the recreational clubs to participate in the study. 
The first boy chosen within any one grade level was assigned the identifying 
letter of A; the second boy, B; and the third boy, C. The same procedure was 
used to assign girls their identifying letters of D, E and F. 
At each grade level, each child interacted with each of the other five 
children in five separate trials of a decision-making task. A particular order in 
which the child participated in the five trials was established on the basis of the 
number of times the child had participated in the task. Therefore, each child 
had the same amount of task experience as did his/her partner in each of the 
trials. 
Patterns of interaction were identified as the order in which any one child 
interacted with a like- or opposite-sex child across trials. For example, male A in-
teracted with like-sex partners in trials 1 and 5 and opposite-sex partners in trials 
2, 3, and 4(Figure1). Three different patterns were selected in regard to the order 
in which the child interacted with a like-sex partner or an opposite-sex partner. 
The various patterns were balanced so that they were equally distributed between 
males and females. Figure 1 shows the patterns of A and D, Band E, and C and F 
to be the same. Since there were three boys and three girls at each grade level, each 
child could interact with only two like-sex peers but with three opposite-sex peers. 
For each of the three types of sex grouping patterns, one male and female follow-
ed the same pattern. 
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SUBJECTS IDENTIFYING INFORMATION 
Six children drawn 
randomly from each 
grade l evel (Gr.1-6) 
A, B, C = Mal es 
D, E, F =Females 
CHILDREN ASSIGNED 
AB BC CD DE EF 
AC BD CE DF 
AD BE CF 
AE BF 
AF 
Fifteen combinations of 
dyads within the sextet . 
ORDER IN WHICH DYADS PARTICIPATE 
TR IAL 1 TRIAL 2 TRIAL 3 TRIAL 4 TRIAL 5 
AB 
CF 
DE 
AE 
BF 
CD 
AD 
BC 
EF 
AF 
BD 
CE 
AC 
BE 
DF 
PATTERNS OF I NTERACTION WITH LIKE-SEX OR OPPOSITE-SEX PARTNER 
CHILD TRIAL 1 TRIAL 2 TRIAL 3 TRIAL 4 TRIAL 5 
Mal e A L 0 0 0 L 
Male B L 0 L 0 0 
Male C 0 0 L 0 L 
Female D L 0 0 0 L 
Female E L 0 L 0 0 
Female F 0 0 L 0 L 
L = Like- sex 0 = Opposite-sex 
Figure 1. Procedure for preparing trial sequence for dyads 
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Task 
The children, once assigned to the appropriate dyad for Trial 1, were 
taken in pairs by the investigator to a research room equipped with an observa-
tion booth having a one-way mirror and wired for sound. This room was set up 
as a game selection room with thirty different games displayed about the room. 
The games, suitable for the different age levels included in the study, could be 
played by two children in a relatively short length of time. 
After the two children entered the research room, each child wrote his/ 
her name on a card. The children were instructed by the investigator to: first 
secretly select the game in the room that each of them would most like to play; 
record their choice, independently, on the card provided; and place the card in 
a box designated for that purpose. After each child had made his/her choice, 
the children revealed to each other which games they had chosen. The second 
part of the task required the children to jointly choose one game, of those 
available in the room, to play together. The selected game could be one chosen 
by either member of the dyad or any other game in the room. After instruc-
tions were given to the children, the investigator left the research room. 
The game-selection task forced each child to make an individual choice 
and to arbitrate or compromise with his/her peer regarding a final selection of 
a game. After the children in the dyad had agreed upon one game to play, they 
called the investigator back into the room, indicated their choice of game, and 
were allowed to take the game to another room where they had an opportunity 
to play the game they had mutually selected. 
Verbal Protocols 
During the interaction period of the dyad in the game-selection task, 
two stenographers located in the observation booth recorded in shorthand 
everything the children said. Thus, the data obtained were the verbal inter-
actions of the children (verbal protocols) while they were making a decision 
about the game they wished to play together. Verbal material also was audio-
taped to allow the stenographers a method by which to check their steno-
graphic records. Since the task allowed for great mobility, it was felt that using 
actual observation and taping would provide the most accurate record. 
A total of 90 verbal protocols were collected. After these were unit-
ized (divided into units of behavior), two judges independently scored the units 
into ten categories specified by the Behavior Scores System (Borgotta and 
Crowther, 1965), these being: neutral assertions, assertive acts, antagonistic 
acts, withdrawal acts, supportive acts, assertive supportive acts, task determin-
ing acts, group maintaining acts, tensional acts and unpredictable behavior. 
In addition to the ten specific verbal behavior acts, two broad cate-
gories were obtained by summing certain of the behavioral categories that by 
definition are closely related (Borgotta and Crowther, 1965). The sum of 
units of behavior in neutral assertions, assertive acts and antagonistic acts made 
up the broad category of total assertive acts. The combination of supportive 
and assertive supportive units of verbal behavior created a category of total 
supportive actions. For total units of verbal behavior, all acts were summed 
for each child. Total acts, total assertive acts, total supportive acts, length 
of time required for dyad to complete the task, and the ten specific verbal 
behavioral acts made a total of fourteen dependent variables. 
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ANALYSIS OF DATA 
Frequency counts for each behavioral category, as scored by the judges, 
were transformed to units of the arcsin of the square root of the proportion (P) 
of total acts. For total units of verbal behavior, all acts were summed for each 
child. The total number of responses were transformed using the Tukey-Freeman 
transformation, y Y + y Y + 1 (Freeman and Tukey, 1950). These conver-
sions tend to stabilize the variance, making it more homogeneous. 
This experiment was designed so that the treatment contrast occurred 
within children. That is, the dependent variable reflected how differently a 
given child behaved toward same-sex and opposite-sex partners. The design has 
the advantage of controlling for individual differences but has two disadvan-
tages. Each child interacts with three opposite-sex partners but only two same-
sex partners. This introduced some non-orthogonality in the analysis, and 
this treatment effect is confounded with trials. However, the confound-
ing was introduced so that this treatment effect is orthogonal to the linear 
trend over trials. That is, the treatment effect can be unbiasedly estimated 
even when the behavior of the children over the five trials changed according to 
a linear trend. Thus, the results of the analysis would be misleading if the chil-
dren changed their behavior according to a non-linear trend, a seemingly un-
likely, but not impossible, outcome. Also, the existence of a linear trend would 
inflate the error term for treatment effects and thereby result in conservative 
tests of significance for treatment. Despite these disadvantages, it was judged 
this design was superior to a between-subjects design because of the large indi-
vidual differences suspected (and later confirmed by the analysis) on the 
behavioral dimensions measured. 
To determine if children's behavior depended on the sex of their 
partner and if this dependency was a function of the grade level of the children, 
a regression computational procedure was employed for the analysis because of 
the non-orthogonality previously mentioned. The sources of variation for each 
of the dependent variables are listed in Table 1. The .01 level of significance 
was used to test for significant differences in behavior. 
RESULTS 
Treatment effects, differences in behavior toward different-sex part-
ners, were significant for the category ofassertive acts, F (1,24) = 9.45, p < .01. 
Children were more assertive when paired with a child of opposite sex than 
when they interacted with a child of like sex. No other category produced a 
significant treatment effect or interactions with treatment. 
Behavioral categories that showed significant effects with grade level 
changes were those of antagonistic acts and task-determining acts. A statisti-
cally significant difference was found for the number of antagonistic acts in 
the game-selection task for the various grade levels, F (5 ,24) = 9.03, p < .005 
(Table 2). The frequency of antagonistic acts decreases with advancing grade 
level, the evident sequence in the table being interrupted only by an unexplained 
dip for the second-grade group. 
Changes by grade level for use of task-determin-ing acts also reached a 
high level of significance, F (5, 24) = 8.13, p < . 00 5. Inspection of the mean 
transformed proportion scores in Table 2 shows the highest number of verbal 
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Table 1. Analysis of variance structure for each category of social behavior 
Sources of variation 
Grade 
Sex 
Grade by sex 
Child/grade and sex (Error 1) 
Treatment (sex of partner) 
Treatment by grade 
Treatment by sex 
Treatment by grade by sex 
Treatment by child/grade and sex (Error 2) 
Judge 
Judge by grade 
Judge by sex 
Judge by grade by sex 
Judge by child/grade and sex (Error 3) 
Judge by treatment 
Judge by treatment by grade 
Judge by treatment by sex 
Judge by treatment by grade by sex 
Child by judge by treatment/grade and sex (Error 4) 
Degrees of 
freedom 
5 
1 
5 
24 
1 
5 
1 
5 
24 
1 
5 
1 
5 
24 
1 
5 
1 
5 
24 
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Table 2. Mean responses for each grade level for behavior categories with a 
significant grade level effect 
Antagonistic acts Task-determining acts Total acts 
Grade (sin-1 yP) (sin-1 yP) (yY +y Y + 1 ) 
1 .18 .10 27.4 
2 .05 .03 15.0 
3 .15 .07 27.8 
4 .12 .07 22.2 
5 .02 .02 19.7 
6 .02 .01 13.9 
acts used to draw a child back to the task were employed by children in the 
lowest grade level, and the least number of such responses were used by chil-
dren in the highest grade level. There was also a significant decrease in the use 
of task-determining acts by the second-grade group. 
The child effect within sex and grade is often highly significant. The 
mean square due to children within grade and sex will be large, relative to 
Error 4, to the extent that the judges agree that each child behaves similarly 
toward his/her like- or opposite-sex partners (Winer, 1971). Of the twelve 
behavior-dependent variables tested for child differences, ten are significant 
at the .005 level. This indicates that the judges agreed on the extent of the 
behavior displayed. 
Support for judge agreement also comes from testing the treatment 
by child within grade by sex interaction against the residual (judge by treat-
ment by grade by sex). At the .005 level of significance, differences are found 
in ten of the twelve behavioral dependent variables. Only with agreement 
among judges could child differences in behavior under different treatments be 
determined. 
Strictly speaking, the treatment by child-within-grade and sex results 
are only relevant to report for judge consistency in scoring. Because there were 
five trials for each child, there exists the possibility of a linear trend in behav-
ioral differences. A child might be behaving differently in the fifth trial than in 
the first trial, even though both children in the pair had the same amount of 
experience for each trial. However, if we assumed no trend, these results sug-
gest that within a sex there were large individual differences in behaviors when 
responding to males and females. That is, certain subjects may play conven-
tional sex roles whereas others may respond to their partner without regard to 
their partner's sex. 
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DISCUSSION 
The only category with a significant treatment effect was that of asser-
tive acts. Both boys and girls were more assertive when paired with an opposite-
sex peer rather than when paired with a like-sex peer. The relatively unassertive 
behavior attributed to girls (Mussen, Conger, and Kagan, 1969) was not evident 
in the particular interaction situation used in the present study. Girls were 
assertive when paired with boys as were boys when paired with girls. In other 
words, each of the members of the mixed-sex dyad "stood up" for his or her 
decision and more assertive behavior was required to reach a mutual agreement. 
It is possible that conflict arose because the interests of the two sexes differed 
along traditional sex-role concepts in the choice of games. The games, however, 
were preselected for neutrality in terms of sex role preference. Asher, Oden, 
and Gottman (1977) suggested that cross-sex friendships are facilitated by 
decreasing sex-role rigidity. In a society in which sex roles, particularly for 
women, are rapidly changing, reduced stereotyping of sexual and social roles 
may allow increasing numbers of young people to avoid being trapped by 
rigid definitions of appropriate feminine or masculine behavior (Conger, 1978). 
However, what may be comfortable for some young persons in terms of sex 
role preference may not be appropriate for others. It seems imperative that we 
continue to study the cross-sex peer interactions during this period of middle 
childhood in order to understand the behaviors that exist and help youth to 
adapt to a changing world which includes changing sex roles. 
Foundations already have been laid for children to select same-sex 
playmates in the preschool years. Pressures from nursery school teachers re-
inforce these choices of same-sex partners as well as sex-typed preferences for 
certain kinds of activities. These factors serve to reinforce same-sex friendships 
and maintain them once initiated. However, Jacklin and Maccoby (1978) sug-
gest that even in the absence of such factors greater compatibility in same-sex 
pairs exists among preschool children. 
With increasing grade level, the children were more able to arrive at a 
decision with reduced use of antagonistic remarks. Asher (1978) suggests that 
aggressive behavior, to the degree manifested in antagonistic remarks, is dys-
functional in peer relations, whereas assertiveness is the ability to express one's 
own needs in a clear forcible manner without hurting others. It is interesting 
in the present study that children were able to assert themselves in the opposite-
sex dyads apparently while utilizing fewer antagonistic remarks at least at the 
later ages (higher grade levels). Positive verbal behavior has been found to be 
related to popularity and friendship formation in middle-income schools (Gott-
man, Gonso, and Rasmussen, 1975). In middle childhood, there are dramatic 
advances in social understanding, and children become increasingly adept at 
analyzing when they have or have not communicated effectively (Asher, 1978; 
Shantz, 1975). It is also possible that children were more astute at the older 
ages in concealing their antagonism or that interests were more similiar than at 
earlier ages. 
The use of task-determining acts decreased with age in the present 
study. These were actions that brought children back to the task or furthered 
the process in decision making. The least number of task-determining acts were 
used by the sixth-grade group. This was not an unexpected finding, in that the 
older children would necessarily have more experience and skill in attending 
to the task at hand. 
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The results of this investigation raise a question regarding the wisdom 
of stereotypically labeling characteristic social behaviors of boys and girls as 
a function of sex roles. Within a sex, there were large individual differences in 
behaviors when responding to peers of either sex. It is apparent from these 
results that sex biases are not uniform within a sex group during the years of 
middle childhood. 
In the development of social skills, feedback is essential for effective 
performance, and social behavior depends on a set of learned responses to 
different situations (Argyle, 1972). Adults need to be aware of the complexity 
of acquiring the social skills necessary for satisfactory peer relations with same-
sex and opposite-sex peers. It is not known whether different skills may be 
required to negotiate effectively in the peer world during this time of rapid 
societal change in which children's dependence on the peer group has come to 
the fore. Undoubtedly, as school-age children view more flexible sex roles in 
their parents or other significant persons, sex-role preference rigidity will 
diminish. We need to understand better how effective peer relations are initiated 
and maintained in middle childhood for both sexes. It is important to remem-
ber also that individual differences in responding to social situations, and in 
particular peer interactions, must be respected. 
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FOOD CONSUMPTION PATTERNS OF EXPANDED 
FOOD AND NUTRITION EDUCATION 
PROGRAM PARTICIPANTS IN IOWA1 
J. B. Snyder, A. M. Fanslow, and H. P. Njus2 
ABSTRACT. The effect of the Iowa Expanded Food and Nutrition Education 
Program (EFNEP) on food consumption patterns was studied. Three records of 
food consumption were obtained for 113 first year participants in EFNEP at 
six month intervals. Results indicated gains in the mean number of servings of 
foods in each of the Basic Four Food Groups during the year, with the increase 
in the Vegetables and Fruit Group being statistically significant. Consumption 
of recommended number of servings from all food groups increased from 9% 
to 18%. Diets were least adequate in the Milk and Vegetables and Fruit Groups. 
Therefore, EFNEP should especially emphasize consumption of these food 
groups as well as meeting the recommendations of all food groups. 
BACKGROUND 
The responsibility of the Expanded Food and Nutrition Education 
Program (EFNEP) of the Cooperative Extension Service, since its inception in 
1968, has been improvement in the diets of families in poverty. The educa-
tional phase of EFNEP is carried out by paraprofessional program aides and 
focuses on meal planning, food buying, food preparation, sanitation, and food 
safety. 
Studies to evaluate the diets of the EFNEP participants have been 
conducted in Louisiana (Verma and Jones, 1973), Missouri (Nolan and Gross, 
197 2 ), and Wisconsin (Johnson and Nitzke, 197 5). In addition, several nation-
wide evaluations have been conducted (Feaster, 1972; Liedenfrost, 1975; 
Synectics Corporation, 1979). The findings in the majority of these studies were 
based upon the food intake of the individual responsible for meal preparation. 
Most studies have indicated improvement in dietary adequacy over time, but 
few have been statistically significant. When data on food consumption were 
available for more than one time interval, gains were generally greatest for 
relatively new participants in the program. 
Because findings differ among states, this study was undertaken to 
evaluate the Iowa EFNEP. The primary purpose was to provide evidence upon 
which to base decisions affecting subsequent planning of EFNEP in Iowa. 
METHODOLOGY 
Three food consumption patterns were compared for each case in-
cluded in this study. Data were obtained for two consecutive six month periods, 
1Journal Paper No. 164 of the Home Economics Research Institute, College of 
Home Economics, Iowa State University, Ames, Iowa. 
2Formerly Graduate Student, Professor, and Assistant Professor, respectively, 
Department of Home Economics Education, Iowa State University, Ames, Iowa. 
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Table 1. Food Consumption Record a 
Milk Meat Vegetables Bread and 
and fruit Cereals 
v v ~ v s... s... s... 
0 0 0 0 
e E 0 E 0 E s... s... ~ s... ~ s... 0 0 v 0 v 0 v v v .... s... v s... 
= v 0 = v 0 = dJ v = ~ v s... = s... = 0 = ~ 0 = ~ 0 = ..c: 0 0 = ..c: 0 z 0 E-- z 0 E-- z 0 E-- ~ z 0 E-- ~ 
7 7 7 8 8 8 9 9 9 9 10 10 10 10 
aExcerpt from U. S. Government Form V (mky) Rev., October 1974, p. 2. 
June to December and December to June, from the EFNEP files maintained by 
the County Cooperative Extension Offices. 
Selection of Subjects 
One-half of the 20 counties in Iowa with EFNEP offerings were ran-
domly selected. The word "participant" as subsequently used herein refers to 
the individual who prepares the meals. 
As a regular part of the EFNEP program, participants are periodically 
interviewed to determine their food consumption patterns. Extension home 
economists who worked with EFNEP in the ten subject counties were asked to 
supply the records of interviews with 25 participants who met the following 
criteria: (1) initial enrolhnent in EFNEP during the first half of 1975, (2) enroll-
ment in the program through June 1976, and (3) for whom records of food 
consumption interviews were on file for June 1975, December 1975, and June 
1976. The food consumption records of EFNEP participants were obtained for 
this study from County Extension Offices with the understanding that the 
participants would remain anonymous. 
Three counties had the requested data. Four counties which had fewer 
than 25 participants during the designated time periods provided the records of 
those participants who met the criteria. Three counties elected not to partici-
pate. Usable data were received for 113 participants from seven counties. 
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Food Consumption Patterns 
The Basic Four Food Groups (USDA, 1971) have served as a standard 
for evaluation of food consumption patterns. Foods are categorized as belong-
ing to the Milk Group, the Meat Group, the Vegetables and Fruit Group, and 
the Bread and Cereals Group. It is recommended that a specific number of 
servings be consumed from each group every day. For example, it is recom-
mended that adults consume two or more servings of food from the Milk 
Group, two or more servings from the Meat Group, four or more servings from 
the Vegetables and Fruit Group , and four or more servings from the Bread and 
Cereals Group. 
The food consumption record is a summary of the foods which partici-
pants report they have eaten during the 24 hour period preceding an interview 
with an EFNEP paraprofessional program aide assigned to the participant's 
family (see Table 1). At the time of this study the interviews were scheduled 
shortly after a participant entered the program and at six month intervals there-
after. Extension home economists were responsible for coding the participant's 
responses according to the Basic Four Food Groups and for completing the 
food consumption records. 
DATA ANALYSIS 
An analysis of variance design, single classification, was used to deter-
mine if food consumption patterns changed over time. Time of recall was the 
independent variable and, therefore, the source of variance. The dependent 
variables were: number of servings from each of the four food groups and 
meeting all food group recommendations. The direction of the change in food 
consumption patterns was determined by comparing the mean scores of the 
dependent variables for each time period. A frequency count was also calcu-
lated for each time period across each of the food consumption variables. 
FINDINGS AND DISCUSSION 
The food consumption patterns of EFNEP part1c1pants improved 
from the time they enrolled in the program through the two consecutive six 
month time periods studied. An examination of the data (see Table 2) showed 
that for each food group the trend was toward a more adequate diet over the 
year. 
Milk Group 
The Basic Four Food Group recommendation for adults is two serv-
ings per day from the Milk Group. The mean number of servings of foods in 
the Milk Group increased from an initial 1.2 servings per day to 1.4 servings per 
day after six months in the program. This average remained constant after 
twelve months in the program (see Table 3 ). 
Inadequate consumption from the Milk Group, the primary source of 
calcium, was not unique to Iowa EFNEP participants. Johnson and Nitzke 
(1975) reported that the calcium intake for Wisconsin EFNEP participants was 
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Table 2. Frequency Distribution for Servings from the Basic Four Food Groups 
Number of Participants 
(n = 113) 
Food consumption variable June December June 
1975 1975 1976 
Basic Four Food 
Group servings 
2-2-4-4 10 13 20 
Milk Servings 
0 26 13 15 
1 35 41 36 
2 _or more 52 59 62 
Meat servings 
0 2 0 3 
1 31 31 22 
2 or more 80 82 88 
Vegetables/Fruit servings 
0 10 2 2 
1-2 43 32 34 
3 31 38 28 
4 or more 29 41 49 
Bread/Cereals servings 
0 6 2 1 
1-2 29 33 29 
3 27 21 26 
4 or .more 51 57 57 
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Table 3. Means of Coded Scores by Basic Four Food Groups 
Mean of coded score 
Food consumption variable June December June F-ratioa 
1975 1975 1976 
Milk groupb 1.2 1.4 1.4 2.28 
Meat groupb 1.7 1.7 1.8 0.47 
Vegetables/Fruit groupc 1.7 2.0 2.1 6.52 * * 
Bread/Cereals groupc 2.1 2.2 2.2 0.69 
aThe degrees of freedom for Fare 2 and 336. Table values for Fare 3.03 at 5% 
and 4.67 at 1 %. 
bscores are equivalent to mean number of servings per day. 
cscores based upon data coded as follows: 1 indicates 1 to 2 servings per day, 
2 indicates 3 servings per day, and 3 indicates 4 or more servings per day. 
** p < .01 
below the U. S. Recommended Dietary Allowances (U. S. RDA) (Food and 
Nutrition Board, 1974). However, Verma and Jones (197 3) found the con-
sumption from the Milk Group to be essentially adequate for Louisiana EFNEP 
participants after participation in the program for one year, based upon an 
average of 1.9 servings per day. 
Meat Group 
Records for the participants entering EFNEP showed that 80 of the 113 
consumed the recommended two or more servings from the Meat Group (see 
Table 2). The increase in consumption was slight, 88 meeting the recommenda-
tion at the end of the year. It was not surprising that the increase in the mean 
scores for servings from the Meat Group was not significant since the initial mean, 
1.7, approached the recommendation and the mean after 12 months was 1.8 
(see Table 3). 
The Iowa findings of generally adequate consumption from the Meat 
Group were comparable to those reported in other studies (Feaster, 1972); 
Verma and Jones, 1973; and Liedenfrost, 1975). Comparisons of adequacy of 
protein with meat consumption showed that the mean daily intake of protein 
reported for Wisconsin EFNEP participants exceeded the U. S. RDA (Johnson 
and Nitzke, 1975). Apparently foods from this group are given high priority 
even when budgets are limited. 
Vegetables and Fruit Group 
Although four servings from the Vegetables and Fruit Group are 
recommended, adequate consumption of these foods was shown for only 29 
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of the 113 participants when they entered the program. After six months, 41 
participants were consuming the recommended number of servings of these 
foods. After the end of one year in the program, 49 were meeting the recom-
mendation (see Table 2). 
The increase in consumption of foods in the Vegetables and Fruit 
Group 'i\'as significant at the .01 level (see Table 3). The greatest increase 
occurred during the first six months with this improvement continuing to be 
shown in the records for the end of the year. 
The change in vegetables and fruit consumption is similar to that re-
ported by Verma and Jones (1973) in Louisiana.The Iowa findings, however, 
differ from those of Johnson and Nitzke (197 5) in Wisconsin if number of serv-
ings of vegetables and fruit is transliterated into vitamin consumption. These 
authors found that the mean daily intake of vitamin A and vitamin C by their 
EFNEP participants exceeded the U.S. RDA. This was not the case among 
Iowa participants. 
Bread and Cereals Group 
Almost half of the EFNEP participants reported fewer than the recom-
mended four servings from the Bread and Cereals Group (see Table 2). The 
average number of servings from this group was similar throughout the study 
and substantially below the recommended number of servings. 
Again, findings were similar to those in the Louisiana study (Verma 
and Jones, 1973), but once more differed from the Wisconsin study (John-
son and Nitzke, 1975). They reported that the mean intake of their partici-
pants for thiamin, niacin, and riboflavin (which are found primarily in the 
Bread and Cereals Group) exceeded the U.S. RDA for these nutrients. 
Basic Four 
The entry records showed that only 9% of the participants were meet-
ing all of the standards set forth in the Basic Four Food Group plan for good 
eating. After six months in the program 12% were meeting the standards, and 
after twelve months, 18%. This improvement was not statistically significant, 
but it did compare favorably with the nationwide findings of Liedenfrost (197 5) 
which showed an increase from 9% to 19% for participants during their first 
year in EFNEP. 
SUMMARY AND CONCLUSIONS 
Iowa EFNEP participants improved their food consumption patterns 
after enrolling in the program. Evidence of improvement included both in-
creased mean scores for individual food groups and an increase in the percent-
age of participants meeting the recommended number of servings of food from 
all of the Basic Four Food Groups. As has been found in other studies, the 
greatest increases occurred during the initial months of participation in the 
program. 
Even though EFNEP in Iowa is evidently effective, 82% of the partic-
ipants at the conclusion of the study still were not consuming an adequate diet 
as described by the Basic Four Food Group plan for good eating. Therefore, 
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efforts should be continued to improve the food consumption patterns of 
families at the poverty level. Since diets were found to be least adequate in 
the Milk and Vegetables and Fruit Groups, emphasis on consumption of these 
food groups should be of first priority. 
Differences were found between the food consumption patterns of 
Iowa EFNEP participants and those of participants in other states. Because 
differences do exist among states, it is recommended that EFNEP evaluations 
be conducted in each state to identify specific areas for program emphasis. 
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SOME MAJOR DETERRENTS TO THE DECENTRALIZATION OF 
UNIVERSITIES IN IRAN: THE CASE OF F ARABI UNIVERSITY 
* Soraya Noland 
ABSTRACT. Reasons for lack of success of government-sponsored programs 
for decentralizing Iranian universities are discussed. Information derives from 
the case history of Farabi University in Teheran and the attempted establish-
ment of a Graduate School of Restoration in Isfahan.The highly centralized 
financial bureaucracy in Teheran denies meaningful autonomy to its provincial 
colleagues. The specialists and educated manpower concentrated in Teheran 
are unwilling to move to other Iranian cities. The general political instability 
inhibits the effective functioning of regional universities. Finally, Iranian cities 
in the provinces depend on Teheran for services and consumer goods. 
The case history of Farabi University is outlined. Established in 1975 
and located in Teheran, this is Iran's first university of fine arts. In 1977, the 
Graduate School of Restoration was established in Isfahan in accordance with 
the decentralization policy of the Shah's government. 
INTRODUCTION 
Experiences during my tenure with Farabi University from October 
197 6 to May 197 9 provide the context for this paper. Emphasis is placed 
upon the period from May 1977 to May 1979 when I served as the Director 
of the Farabi University Branch in Isfahan. 
The first two sections of the paper examine the historical basis of cen-
tralization in Iran and present some background information on Farabi Univer-
sity. The following three sections deal with problems of decentralization re-
lated to academic procedures in respect to faculty, students, and the socio-
political atmosphere. The concluding section summarizes and integrates the 
findings. 
HISTORICAL BASIS OF CENTRALIZATION 
Historically, the various capitals in Iran had been semi-independent 
centers for politics, the economy, and other activities. Faced with various tribal 
entities, interest groups, and semi-autonomous governors of the provinces, the 
central government subsequently deemed it necessary to centralize activities in 
order to be able to implement its own plans and policies. The centralization of 
bureaucracy has been the goal and policy of the Iranian government since 
the nineteenth century. 
Algar notes in regard to the centralization policies of the nineteenth 
century Iranian government that "the sole aim was the promotion of the 
state to a position of effective control of the nation's life. "1 
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Education was affected by this process of centralization. Systematic 
centralization of higher education began with the establishment of the Univer-
sity of Teheran in 1934 as the first modern university in Iran. Universities were 
not established in other Iranian cities until 1945, and these provincial univer-
sities could not compete with the University of Teheran. A much larger enroll-
ment and the benefits of having faculty members who were among the leading 
scientists, scholars, and politicians in the country continued to distinguish the 
University of Teheran from the provincial universities.2 As of lj78-79, over 
half of the Iranian students were attending universities in Teheran. 
Factors such as the lack of adequate dormitories, close family ties, and 
political instability encouraged many families from the provinces to migrate to 
Teheran where one or more of their children were attending a university. This 
migration further contributed to the overpopulation of the capital city and the 
concentration of trained manpower in Teheran. Since their families had settled 
in Teheran permanently, there was little or no incentive for most recent grad-
uates of the provinces to return to their home towns. 
The policies of centralization went mostly unchallenged until the 
1960s and 1970s when the government was faced with Teheran's over-popula-
tion at the expense of underpopulation of the other provinces. In 1975 
Baldwin stated that: 
Iran and Iranian growth are dominated by Teheran. In 1940 
about 700,000 people lived in the capital. Today there are two 
million .... Teheran is the hub and center of nearly every activ-
ity one can think of: industrial investment; the export-import 
trade; domestic trade; the railroad and air transport systems; 
banking ... .It is also the center of learning. The University of 
Teheran's 13 ,000 students account for 70 percent of all college 
students in the country. Another 5,000 to 6,000 students are 
enrolled in one or another of the five provincial universities .... 
Because of the amenities of life (housing, education, health, and 
recreation facilities, etc.) the government must offer a complex 
set of allowances to employees assigned elsewhere-allowances 
that can often double a man's basic salary. Even these are not 
very effective in persuading people to go where they are needed.4 
However, contrary to Baldwin 's documenting of the continuing trend towards 
centralization, Eiler, in 1978, states that: 
To achieve a balanced development the government had to re-
sist the tide of immigration to Teheran and prevent the pro-
vinces from gradually being depopulated. In the 1970s govern-
ment sponsored decentralization was beginning slowly to take 
place. The creation of provincial universities and the limitation 
of industrial settlement in Teheran marked a hopeful step in 
this direction. 5 
The government began its regionalization of higher education in the late 
1950s by establishing Pahlavi University in Shiraz. Its aim was to establish an 
American-type university. It was planned and operated with the collaboration 
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of the University of Pennsylvania. 6 The budget and administration of this 
university was independent of the central Ministry of Education. The univer-
sity's chancellor, however, was the Minister of the Royal Court who resided in 
Teheran. Administratively, this appointment inevitably linked Pahlavi Univer-
sity to the central government. 
Following this nominal decentralization, the real challenge to academic 
centralization came in the mid 1970s with the systematic regionalization and 
decentralization of higher education when the government encouraged, and at 
times forced, the various universities to either relocate in the provinces or to 
establish branch universities in these regions. 
F ARABI UNIVERSITY 
Farabi University was established in March 1975. Initially located in 
Teheran, it was understood that its campus would be moved to Karaj, a sub-
urban town west of Teheran. Furthermore, the university also planned to 
establish branches in Isfahan and Shiraz. The university was an interdisciplin-
ary institution with emphasis on the fine arts and the social sciences. It was 
the first university of fine arts and architecture in Iran, though traditionally 
there were fine arts and architecture faculties within other Teheran univer-
sities. 7 
The honorary chancellor was the former Queen and the president was 
a leading sociologist of Iran who had been educated in France. From 197 6 to 
1979, the vice-president for academic affairs was an American-educated urban 
planner and architect. Both of these individuals were tenured faculty members 
at the University of Teheran. Under the terms of a special decree, they were 
given assignments at Farabi University, but were also expected to teach part-
time at the University of Teheran. 
Originally the government had encouraged the president to establish 
the university in Isfahan or Shiraz, but he preferred to establish the univer-
sity in Teheran with the understanding that branches would be established in 
the provinces at a later date. Being in Teheran, the president would be in 
closer proximity to high government officials. Of course, this action would 
facilitate the implementation of plans for the university.8 
In early 1977, under governmental pressure, the university decided to 
establish a graduate program in Isfahan leading to a Master's Degree in Restor-
ation of Historical Monuments and Sites. This location was chosen since many 
Iranian historical monuments are located in this city. The president asked an 
Italian-educated architect/restorationist at Farabi University in Teheran to 
establish the graduate school in Isfahan. However, in March 1977, this indi-
vidual resigned as his demands for compensation (a monthly salary of $5,500) 
and fringe benefits were not fullfilled. The stated basis for a high salary was 
the losses which would be incurred by moving to Isfahan. Similar to all other 
architects, this individual had a private firm where he worked on a part-time 
basis while being a full-time faculty member at Farabi University. 
In May 1977, I was appointed Director of the Farabi University Branch 
in Isfahan by the president, and I was directed to set up the graduate school in 
Isfahan. I had the full authority to employ all administrative personnel. Also, I 
could recruit faculty with the approval of the president. I was authorized to 
spend up to $1,500 at any given time. Any amount of expenditure beyond this 
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sum had to be approved by the president. In order to facilitate the implementa-
tion of the graduate program, I reported directly to the president in Teheran. 
Facilities chosen for housing the university consisted of two seventeenth-
century houses located in the Christian section of the city and an early nine-
teenth-century house six miles from these houses in a Muslim section of the 
town. Since these houses were built prior to modernization in Iran, they lacked 
sewerage, piped-in water, telephones, and electricity. The installation of these 
utilities was delayed due to the difficulty in receiving funds from Teheran. 
Although plans for a heating system were submitted in September 1977, 
bureaucratic complications in Farabi University (Teheran) prevented realiza-
tion of this plan. Consequently, even today kerosene heaters are in use. 
Funds were continually slow to arrive from Teheran. The normal 
procedure was for a branch university to have its requested funds deposited by 
its Teheran accounting offices into its bank account. However, the Farabi 
University branch at Isfahan could not have a bank account since its account-
ant in Isfahan was prevented from assuming his duties until he had been cleared 
by the SA V AK, the Iranian secret police. (All personnel of government offices-
technical, administrative, and academic-were cleared by the SA V AK prior 
to their employment, a process requiring at least two months.) 
As a result of this bureucratic complication and the unwieldy arrange-
ments made to compensate for it, four months passed before the installation 
of utilities needed in the Isfahan branch of Farabi University. Restoration of 
the university's houses was also delayed and equipment needed for classes 
could not be purchased. Had the branch university been given the authority 
to receive and spend its money directly, these delays would not have occurred. 
Two representative problems deterring decentralization of universities 
in Iran rapidly emerged: branch universities in the provinces do not offer a high 
enough salary to compensate faculty members for leaving the capital; and the 
procedures for channelling money into the branch universities is excessively 
complicated and time-consuming. 
ACADEMICPROCEDURES:FACULTY 
In 1977, a revised curriculum of the graduate program at Isfahan was 
submitted for approval to fourteen faculty members who comprised the 
educational board of the restoration program. All but three of these individuals 
were faculty members of Teheran universities as well as having been appointed 
on a part-time basis to work with Isfahan's graduate program. I was told by the 
president that in order to insure the success of the program it was advisable to 
seek the cooperation of architects and restorationists of Teheran faculties 
because otherwise, the rationalization went, these influential individuals would 
prevent the success of the restoration program by giving it negative publicity. 
This policy further obliged the program to utilize Teheran resources. 
The recruitment of faculty from Teheran universities posed further 
difficulty. The commercial flight services by which the professors commuted, 
as well as inconveniences at security and custom checks, and the congested 
Teheran traffic situation required that the Teheran-based faculty spend twelve 
hours in transit in order to teach a three-credit course in Isfahan on a weekly 
basis. To partially overcome the problem, the faculty asked to give biweekly 
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lectures in Isfahan. This arrangement reduced the necessary contact between 
the graduate students and the teaching faculty. 
Utilization of this Teheran based faculty also caused problems in com-
munications among the faculty. Every quarter, a faculty meeting was held to 
discuss the various issues in the program. This required that the three Isfahan 
based faculty travel to Teheran to attend these meetings. Although the arrange-
ments for the meetings were scheduled well in advance, there was never a full 
faculty attendance. 
The above bore out the prediction that dependency on the Teheran-
based faculty might impede the growth and independence of the Farabi gradu-
ate school in Isfahan. Therefore, a recruitment search for more faculty mem-
bers to be based in Isfahan was initiated.9 Of six such individuals located, 
all held business positions in Teheran, and despite attractive salaries and fringe 
benefits offered, none accepted a position. The reasons given were that Isfa-
han did not have good recreation and cultural facilities, and that Teheran 
offered them the opportunity for a better income. All of these individuals had 
a partnership in private firms and claimed that the university salary served only 
as a secondary source of income for them. 
By September 1978, the Isfahan branch had employed eight research 
faculty members. Their function was to conduct research into the traditional 
architecture, handicrafts, and art motifs in the Isfahan area. However, when the 
government changed and the president of Farabi University (Teheran) resigned, 
four of these faculty members requested to be transferred back to Teheran. 
They said that with the change in government, their obligation to function in 
Isfahan had been nullified. 
Thus, the necessity of deferring to Teheran's prominent scholars, the 
distance and inconvenience of commuting from the capital to the province 
(which resulted in decreased teacher-student contact), the lack of cultural 
facilities in the province, and the instability of government all frustrated the 
attempt to establish faculty at Isfahan and to decentralize Farabi University. 
ACADEMIC PROCEDURES: STUDENTS 
In September 1977, the first group of graduate students was admitted 
to Farabi University (Isfahan). These fifteen students were selected from 
various fields of the fine arts, architecture, and archeology. Since all schools 
of fine arts and architecture were located in Teheran, the program had to admit 
either Teheran residents or Isfahan natives who already had full-time employ-
ment positions. The high demand for graduate architects attracted recent 
graduates to the commercial market, especially in Teheran. To remedy this 
situation, it was suggested that a $500 monthly stipend be granted to the grad-
uate architects who were interested in pursuing graduate restoration studies at 
Farabi University (Isfahan). However, this suggestion was rejected on the 
grounds that a similar demand might be made by the students at Farabi in 
Teheran. 1° Consequently, the graduate program never managed to recruit 
sufficient graduate architects to Isfahan. 
Students also met with obstacles in their attempts to become involved 
in the planning and implementing of their curricula. Those enrolled in the 
graduate architecture program at Isfahan decided to conduct weekly sessions to 
discuss the problems involved in the program. When the president heard of 
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these meetings, he immediately demanded that future sessions be cancelled, 
stating that such meetings were unheard of in Iran and adding that the univer-
sity might experience problems with SA V AK. (SA V AK traditionally discour-
aged any kind of student organization.) 
In February 1978, the students demanded to be represented at faculty 
meetings in order to discuss their concerns with the curricula. This demand was 
rejected by the traditionally minded faculty from Teheran, the president, and 
the vice-president. They reasoned that such a joint session had never taken 
place in Iranian universities and that it would cause a scandal in the national 
academic circles. (By this time many Iranian universities had experienced anti-
government riots. However, there were never any incidences denoting political 
unrest at Farabi University in Isfahan.) 
Thus, there was no financial incentive for graduate students to move to 
the Isfahan campus, nor was there any opportunity for students to become 
active participants in their education. 
ACADEMIC PROCEDURES: SOCIO-POLITICAL ATMOSPHERE 
Due to national civil unrest, the beginning of the academic year 1978-79 
was delayed by fifteen days. Also, lectures by the Teheran-based professors 
were disrupted due to frequent strikes by the airline employees. By late Octo-
ber 1978, a decree was issued by the military commander of Isfahan closing 
all universities in the province. The decree was lifted three months later, and 
in late February 1979, academic activities resumed. However, again due to 
irregular flight services, classes were not held on schedule. 
Meanwhile, other problems had emerged. After the departure of the 
Shah and the rise of the Islamic government, all faculty members who had 
cooperated with the former regime were labeled as "satanic" and banned from 
teaching. This new rule affected several classes at Isfahan since some of the 
faculty members had administrative positions during the former regime. 
(Many faculty members at Teheran University either resigned, retired, or were 
dismissed.) 1 1 
Moreover, since fine arts, particularly music, theater, and sculpture are 
prohibited by Islam, it seemed possible (or likely) that Farabi University would 
not have any function in an Islamic country, and that it might be dissolved al-
together. Another rumor stated that, because of its close association with the 
former queen, Farabi University might be considered "satanic," another reason, 
of course, for its dissolution. In order to counter these threats, the faculty 
members at Isfahan Farabi University convinced the new Minister of Science 
and Higher Education that restoring historical monuments, which included 
many mosques and shrines, was not contrary to Islamic laws. 
Throughout the period that Farabi University's restoration program in 
Isfahan functioned, it experienced difficulties due to a lack of textbooks and 
media resources. By 1979, although there were five universities in Isfahan, 
there was not a single academic bookstore in the city. Therefore, students and 
faculty had to rely on Teheran bookstores and directly purchase their required 
textbooks and other materials from abroad. The situation was further compli-
cated by the fact that Teheran bookstores would only accept cash in their 
transactions and would not honor checks from the provincial universities. 
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Clearly, the political instability in Iran prohibited the effective functioning of 
the Isfahan branch of Farabi University. 
(Based on information I received in 1980 from former students and 
colleagues in Iran, Farabi Universities of Teheran and Isfahan are still operating, 
although no new students for the academic year 1979-80 were admitted. The 
Isfahan branch is still dependent on Teheran for finances and faculty.) 
CONCLUSION 
Decentralization of Iranian univers1t1es and other establishments in 
general, if continued, is likely to be a slow process. In 1959, Gable, with 
regard to Iranian administration, stated: 
A highly centralized, complex government bureaucracy serves 
a loose, individualistic society. And although the centralization 
is often extreme, coordination is rare .... Moreover, authority 
is concentrated at the top; organizations become top heavy; all 
decisions must be made at the top far removed from the imme-
diate problems .... Provincial governors are almost totally lack-
ing in authority. Their every action must be cleared through 
Teheran. 12 
The problems encountered in the case of Farabi University in the late 1970s 
are little different from those cited by the above author in the late 1950s. 
The concentration of consumer ' goods and services in Teheran impedes 
the effective operation of any government controlled establishment, including 
universities, in the provinces. This includes academic services and the supply of 
specialists as well as other services, such as academic bookstores and research 
facilities. 
The centralization of financial facilities in Teheran, the limited auton-
omy allowed administrators of branch universities, and political instability 
further aggravate problems involved in the regionalization of various establish-
ments in the provincial cities. These problems are further acerbated by the lack 
of common goals between the head of government and its various employees. 
As Hanson notes with regard to the regionalization of the Ministry of Educa-
tion in Venezuela: 
Even though changes in the structures and functions of the 
various offices in the Ministry could be dictated by presidential 
decree, the implementation of these decisions is placed in the 
hands of many hundreds of functionaries who do not necessar-
ily share with one another, or the leadership for that matter, the 
same set of priorities, skills, perspectives, politics or strategic 
vision.13 
Hanson goes on to quote one of the officials of the Ministry who maintained: 
Basically, our people don't want to give up power. On the one 
hand we have obligated the regional officials to make certain 
decisions in accordance with their work plans, but we often 
intervene if we do not like the decisions they make.14 
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Although the cultural context differs in Iran and Venezuela, still these com-
ments are certainly applicable in the case of regionalization of Farabi Univer-
sity. Decisions that were made by local authorities in Isfahan were often mod-
ified by the authorities in Teheran. 
The need for coordination and independent decision making to admin-
ister a small graduate school with its own local problems was undermined. The 
urgency for fulfilling certain needs such as the necessity for laboratory facilities 
and a central heating system were never realized by the Teheran administrative 
officials who were living more than 200 miles away and were not facing similar 
problems. 
The situation was further complicated by political instability in a 
country where the goals and objectives of various interest groups change with 
a shift in the government. Indifference to the concept of regionalization among 
some of the faculty members in addition to the inconveniences they experi-
enced by living in the province encouraged them to revoke their previous obli-
gations and move to the capital city. Also, the orthodox religious group was 
not in favor of a university of arts and believed that it had no place in an 
Islamic country. 
Farabi University was not unique in the problems of regionalization. 
Based on my contacts with faculty members of other provincial universities 
and officials in government bureaus, these problems not only were common 
but were perhaps the rule rather than the exception. 
The process of regionalization and decentralization is a time-consuming 
and multi-faceted phenomenon in developing countries such as Iran. The pres-
ence of strong central governmental authorities who guard their own power, 
the lack of efficiency in a financial accounting procedure which is centralized 
and accountable primarily to itself, and the lack of understanding by the 
central authorities of regional problems combine to impede the process of de-
centralization. These problems continue to be aggravated by political instability. 
NOTES 
1Hamid Algar, Religion and State in Iran: 1785-1906 (Berkeley: 
University of California Press, 1966), p. 128. 
2J oseph Szyliowicz, Education and Modernization in the Middle East 
(Ithaca: Cornell University Press, 1973), pp. 402-410. According to the author, 
several Teheran University faculty members have been ministers, prime min-
isters, and members of the parliament. 
3w. B. Fisher, "Iran," in The Middle East and North Africa 1978-79, 
25th ed. (London: Europa Publications, Lts., 1978), p. 367. 
4George Baldwin, "Iran's Experience with Manpower Planning: Con-
cepts, Techniques and Lessons," in Manpower and Education: Country Studies 
in Economic Development, eds., F. H. Harbison and C. A. Meyers (New York: 
McGraw-Hill Book Co., 1965), p. 171. 
5wilhelm Eiler, "Educational and Cultural Development in Iran During 
the Pahlavi Era," in Iran Under the Pahlavis, ed., G. Lenczowski (Hoover 
Institution Press, 1978), p. 319. 
DECENTRALIZATION OF UNIVERSITIES IN IRAN 295 
6 Arthur Doerr, "An Assessment of Educational Development: A Case 
of Pahlavi University," Middle East journal 22 (1968): 317-323. 
7 The Universities of Teheran, Melli, and Science and Technology have 
faculties of fine arts and architecture. Farabi University began its art program 
in September, 1978. A College of Decorative Arts was also established affili-
ated with the Minister of Arts and Cultures. All are located in Teheran. 
8Most of the agreements were made on a verbal basis and personal 
level. Several curricula of Farabi were approved by the officials of the Ministry 
of Science and Higher Education during luncheon meetings. The formal chan-
nels would require three months for approval of the same curricula. 
9The three Isfahan-based faculty specialized in cultural anthropology 
(the author's discipline), archeology, and architectural restoration. The last 
individual taught practical aspects of restoration. The Isfahan branch depended 
on the faculty of universities in Teheran to teach courses in theory and history 
of restoration, Iranian architecture, and art history. 
10Farabi University in the Teheran graduate program was offering 
courses in cultural administration and international relations. They were not 
facing the problem of attracting trained and qualified graduate students as was 
the case in Isfahan. 
11The information was related to me by two of the Teheran University 
professors in the Archeology and Architecture Departments. 
12Richard W. Gable, "Culture and Administration in Iran," Middle 
East journal 13 (1959): 408-418. 
13Mark Hanson, "Decentralization and Regionalization in the Ministry 
of Education: The Case of Venezuela," International Review of Education 22 
(1976): 163-164. 
14Ibid., p. 164. 
